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GREENWICH OBSERVATORY AND THE 
L.C.C. POWER STATION. 


Nor for the first time is the National Observatory at 
Greenwich alarmed at the near approach of modern electrical 
developments to its jealously guarded precincts. On pre- 
vious occasions it was the magnetic apparatus that was in 
danger of perturbation by stray earth currents from the 
London railways, and, more recently, from the L.C.C. 
tramways, and one of the arguments brought forward in 
favour of the conduit system—at any rate, in the neighbour- 
hood of Greenwich—was the suggestion that the use of an 
insulated return would obviate these stray currents ; whether 
this will prove to be the case in practice remains to be seen 
—one or other conductor is always partially carthed, and 
sometimes wholly so. But on tte present occasion the 
enemy is mainly of a meclanical description. It appears 
that the new power station erected by the L.C.C. to supply 
its electric tramways (or to supply authorised distributors 
in bulk—there seems to be a doubt as to which purpose 
it was meant to fulfil, but it is declared to be the best 
of its kind for that purpose, whichever it is) has been 
built exactly upon the meridian of Greenwich, and 
consequently its tall chimneys have got in the way of 
telescopic observations of stars in the vicinity of the northern 
horizon, not only by their actual interposition, but also by 
the columns of heated air and smoke (even L.C.C. chimneys 
smoke) which arise from them. This inconvenience could, 
perhaps, have been endured ; probably observations of this 
character are not of frequent occurrence, or of fundamental 
importance. Unhappily, a far more important trouble has 
arisen: although the station is half a mile away, the vibra- 
tion set up by the engines is of sufficient amplitude at the 
Observatory to interfere to a serious extent with the routine 
work in connection with the determination of Greenwich 
mean time, and of the quantities dependent thereupon. 

The real gravity of this disturbance is not readily appre- 
ciated by the uninitiated ; some have even gone so far as 
to say, “ Let the Observatory be removed to a more suitable 
site.” As Sir H. H. Turner has pointed out in a recent 
letter to the 7%mes on this matter, it is exceedingly difficult 
to explain to the outsider the importance of the issues at 
stake. To those acquainted, however, even slightly with 
the microscopic accuracy of the measurements made at 
Greenwich Observatory; with the hundreds of thousands of 
arduous calculations based upon the present conditions ; 
with the enormous importance of the tables issued by the 
staff to the national industries, especially to our immense 
maritime interests; and with the intimate co-operation 
between Greenwich and all the other great observatories 
of the world, the task of removal presents itself as super- 
human—an undertaking as impossible as the extinction of 
the National Debt. It simply cannot be done; and the 
bare suggestion, as Sir H. H. Turner delicately hints, can 
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be adequately characterised only by the use of language 
which we decline to print. 

It is amusing to read that the L.C.C. has written to the 
Astronomer-Royal to the effect that it is “unable to 
acknowledge any liability in regard to the effect upon the 
Observatory of the working of the station.” Such an 
observation could emanate only from the most sublime 
ignorance of the magnitude of the issues at stake—issues 
not of merely local importance, but of national and world- 
wide significance. Doubtless the Observatory authorities 
will not be free from blame should it prove that they failed 
to raise the question of interference with their work when 
the site was chosen for the station; but that will not 
affect the question in the least. On the other hand, as we 
pointed out when the specifications for the engines were 
issued, the type of engine selected was altogether abnormal, 
and unnecessarily so; not only was it an imitation of 
an uncouth American design, but also it was decided upon at 
a time when the steam turbine had proved its supremacy 
over all types of reciprocating engines for driving electrical 
machinery. We then expressed our regret that turbines had 
not been chosen, and one of the grounds upon which we 
based our objection was this very question of vibration. 
That we were justified in our contention as to the superiority 
of turbines has been admitted by the L.C.C., by its 
adoption of turbines for the second part of the Greenwich 
station ; had our advice been accepted when it was offered, 
the question of vibration would never have arisen. 


And as to the remedy? We grant that the existing 
engines have the advantage that—in theory—they are more 
amenable to correct balancing than most other types of 
reciprocating engines ; obviously every effort must be made 
to realise this advantage in practice, by adopting every 
possible means to eliminate the vibration at its source. It 
is useless to attempt, as some suggest, to confine the vibra- 
tion to the neighbourhood of the station by digging a deep 
trench ; as well attempt, like the wise men of Gotham, to 
imprison birds by building a ring fence around them. The 
engines themselves are the seat of the trouble, and the cure 
must be effected there, if possible. Next, it may be 
possible—we merely put forward the suggestion for 
what it may be worth—to isolate the artificial horizon, 
which consists of a pool of mercury, from the vibrations, 
by supporting it with long stout rubber ligaments. 
The principle of this method has been success- 
fully applied for minor purposes, and it may be feasible to 
adopt the same course in this instance. Should this and 
similar expedients prove unsuccessful, we see but one alterna- 
tive—to substitute steam turbines for the vertical-horizontal 
engines at the power station. But of one thing we are 
assured—that of the two, the power station must give 
way. 

It must be observed that the present trouble is of a 
totally different order from the magnetic disturbances at 
Kew ; the importance of the magnetic observations is, so far 
as is at present known, far inferior to that of the astro- 
nomical ob ervations. The former exerted no material 
influence upon industrial affairs ; the latter are intimately 
bound up with them. The former are mainly of local 
interest ; the latter, as we have said, of world-wide import- 
ance. Hence, when the magnetic observations at Kew 


were threatened in 1900, we pointed out their relatively 
minor value, while at the same time we emphasised the im- 
portance of securing Greenwich against external interference, 


THE municipal hypochlorite plant at 

Electrolytic Poplar, which we describe in another part 

Hy pochlorites. 
of the present issue, has answered certain 
of the criticisms levelled against it when its erection was first 
proposed, in that the resultant product is stable. The only 
criticism we have to put forward is on the score of its low electro- 
chemical efficiency, which does not compare favourably with 
possible alternatives. For our own part, given the requisite 
stability, we see no difference, save that of cost, between any 
of the alternative solutions, from “ electrozone,” as Woolf 
called his liquid, to “‘ oxychloride,” as Atkins named his, or 
the “electrische bleiche,” used by Haas and Oettel. All 
smell (faintly) of chlorine, and are hypochlorites of the 
chlorides of sodium or magnesium. The chief point for 
consideration is that of cost, and any one of these is a cheap, 
harmless and instantaneously sterilising agent. All are 
non-poisonous, and compared with the cheaper chemically 
produced hypochlorite are more rapid in their action. 

We think that Dr. F. W. Alexander, the Medical Officer 
of Health, is to be congratulated on the results obtained up 
to the present ; his work is entirely gratuitous, and has been 
carried out in the face of opposition on the part of interested 
parties. There is no reason, that we know of, why success 
should not be attained, and we certainly hope that the resulis 
will be all that could be desired. 


Aw article by Mr. H. E. West in the 

The Electrical fay issue of the Mininy Magazine on 

Equipment of the El Oro Gold Mines, Mexico, concludes 

Mine. with a description of the electrical equip- 
ment at this mine, which is the third 
largest producer of gold on the American continent. The 
camp comprises three mines, having a combined ore output 
of about 2,000 tons per day, the monthly bullion output 
being worth about £180,000 sterling. Electrical power has 
recently been installed to the almost complete supersession 
of steam power. It is obtained from the Mexican Light 
and Power Co. at a cost of £10 sterling per H.P.-year. 
The current is generated at Necaxa, 170 miles distant from 
El Oro, where the limit of the present installation is 
40,000 H.P. 

Three-phase current is delivered at El Oro through two 
separate transmission lines at a pressure of 40,000 volts. 
The calculated demand is about 10,000 H.p. At a sub- 
station at El Oro, the voltage is reduced to 3,000 for 
further distribution. Synchronous motors, on a circuit 
having a periodicity of 50 cycles, are used for driving the 
different mills; a 550-H.P. motor is used for a No. 2 mill, 
and a 250-H.P. motor for the cyanide plant. The former 
drives 100 head of stamps and three Krupp tube mills. 
The large single motor for the cyanide plant involved rope 
driving, and is now being replaced by a smaller number of 
motors for the agitators, pumps, sand belts, &c. The air 
compressors are also driven by synchronous motors fitted 
with an intake choking-coil device. 

For hoisting purposes two Westinghouse 200-H.P. motor- 
generator sets are in use. Certain troubles in regard to 
sparking have arisen with one of these on account of the 
abnormal current required at starting and stopping. Each 
set comprises an alternating-current induction motor 
(165 H.P., 400 volts, 230 amperes) and adirect current 110-K.W. 
(250 volts, 449 amperes) generator, with its 5 Kw. exciter 
and a 6-ton cast-steel fly-wheel, all mounted on a commol 
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shaft revolving at 720 r.p.m. The motor on the hoist is of 
200 HP. and is shunt wound ; the field is provided with a 
variable resistance in order to regulate the speed of hoisting. 
Tj,e horse-power constantly used in turning over the motor- 
guetacc? set is about 32. The peak of the load, if an 
alucrnating-current motor were used directly for hoisting, 
would be about 550. 

As might be anticipated, the economic possibilities of 
ciectri¢é motive power became speedily apparent. The 
saying in February alone amounted to £4,000 sterling, 
vile the expense per ton of ore treated was reduced by 

| per cent. A certain amount of steam-power is still 
vcd, but within a short period it will be discarded for every- 
‘ng except the fire pumps. 


Wiru this issue our readers will receive 
our annual Tables of Statistics relating to 
electricity supply undertakings in Great 
» tain, Ireland and the Channel Isles—now compressed 

‘the compass of a single sheet. We cannot hope that 

rs will be absent from a mass of data relating to some 

» undertakings, and nearly 8,000 in number, laboriously 
piled in intervals snatched from the routine duties of 
journal ; and therefore we trust that users of the tables 

. deal gently with us should they happen to meet with 
1 1. On the other hand, every effort has been put forward 
uusure accuracy, and our grateful thanks are due to the 

‘y central station engineers, secretaries and others who 

¢ furnished us with data, and without whose co-operation 

zoodwill these tables could not possibly be compiled. 


cur Electricity 
‘Yorks Tables. 


Tus Prussian canal system, which has 
been carried’ out by the local district 
authorities of Teltow at a cost of 
£-.1100,000, and on which no craft other than those electrically 
linled is to be permitted, was inaugurated by the German 
I) .peror on Saturday last. The system is 25 miles long, 
a lis of sufficient width to allow two 600-ton vessels to 
poss each other. Some eight railways are crossed. It is 
an‘icipated that one outcome of the creation of the system 
| be the draining of lands hitherto useless agriculturally, 
ail their consequent appreciation in value. The pro- 
nting authorities have themselves done a bit of land 
s} culation in faith. According to reports there is expected 
to be about a million tons of through traffic annually from 
the commencement, in addition to some 400,000 tons of 
otler traffic. From the brief references that we have already 
nade to this interesting undertaking, it will be remem- 
lercd that the system in vogue is the haulage of 
crit by means of electric locomotives fed from overhead 
wires, and running on the towing track. The supply of 
electricity for haulage purposes, as well as that for lighting 
the canal from end to end, and also the necessary energy 
for operating a system of electric tramways that has been 
pit down in connection with the undertaking, is obtained 
frou the station put down by the Teltow District 
Council. The fact that this undertaking has just been 
completed at the moment when we in this country have a 
‘commission sitting at Westminster to investigate the 
position of our own waterways, and the possibility of their 
lore profitable utilisation after revivification, gives an 
added interest to the enterprise. We trust that the 
altention which has been directed to it by the daily Press 
luring the past week will lead the Commissioners to collect 
lol ‘heir guidance the fullest details of this latest example 
of Continental practice in canal electric traction, and, if it 
lc within the scope of their terms of reference, to state how 
enormously the foreign manufacturer is advantaged, as com- 
pared to the British manufacturer, by having these modern 
luilines to support him in foreign trading competition. 


The Teltow 
Canal. 


THE REAL EFFICIENCY OF BOILERS. 


By W. H. BOOTH. 


THE real efficiency of a steam boiler as a heat absorber is, as 
stated in the writer’s original communication on the subject, 
the ratio of the heat absorbed by the boiler to the total heat 
supplied to it above the temperature of the boiler, this, of 
course, being the temperature of the pressure of the steam. 
Though it may not appear of any practical use to some 
minds, this method of stating boiler efficiency has the 
advantage of putting all boilers, no matter at what pressure 
they may work, upon an equivalent basis, for it is obviously 
impossible for a boiler at 200 lb. pressure to absorb so great 
a proportion of the total heat generated in the furnace as 
can the same boiler when worked at 100 Ib. 

It is bad engineering to regard the boiler and the furnace 
as an indivisible whole. Their functions are separate and dis- 
tinct, and any endeavour to mix the two must result in disaster. 
Of course, if, as suggested by a correspondent in the E.R. of 
January 26th, an excess of air be admitted, not to the boiler, 
but to the furnace, there will be more heat go to waste below 
boiler temperature ; but why debit the boiler with the follies 
of the stoker ? If engineers and others would see to it that 
their fuel was burned in proper furnaces, they would find 
themselves able to burn it with much less air than is usually 
required, and they would secure high temperatures. Indeed, 
Mr. Stromeyer doubts the desirability of such high tem- 
peratures as would be secured. 

Temperature is purely a question of air ratio and length 
of flame, and an ordinary bituminous coal with a long flame 
does not, for obvious reasons, give the high furnace tem- 
perature that ordinary calculation will show, apart from the 
further possible reduction of temperature due to the raising 
of the specific heat at high temperature. 

Then the real efficiency ratio is useful because, given the 
composition of the waste gases and the temperature of these 
as they leave the boiler, it is possible to find a figure beyond 
which it is impossible that a boiler should show heat 
absorption. 

If any testing engineer gets thus far in calculating real 
efficiencies, and recognises that waste gases are not reduced 
within 150° or 200° F. of the boiler temperature, he will be 
careful to examine his various figures for probabilities. No 
one denies that efficiencies much higher than 85 per cent. 
may be obtained. 

A theoretical boiler 10 miles long with a fire at one end, 
and a feed pump at the other end, would give an efficiency 
of 99°9 per cent. of heat absorption, but it would tend to 
show more than ordinary radiation losses. The whole 
question of efficiency is one of heating surface and stage 
heating, especially with high-pressure boilers. The waste 
gases must leave the boiler at 500°, or more as a rule ; 
more rather than less when the coal consumption rate per 
foot of grate is high. 

An economiser is essential to the proper utilisation of the 
fuel heat. In iarge installations the economiser may with 
advantage be in two sections in series, and where there is a 
fan draught it may pay to provide an air heater also. But 
these things have not been done yet, and the efficiencies 
overall that might be therewith obtained are not, and cannot 
be, secured with ordinary plant. In regard to the vexed 
question of boiler efficiencies, it is, of course, quite unjusti- 
fiable and unnecessary to make tests of mechanical stokers 
or of hand stokers, and give results in terms of boiler 
efficiency. 

There is only one correct way to give the results of a 
mechanical stoker, and that is the analysis of the furnace 
gas. If this could be shown to weigh only 13 lb. per Ib. 
of fuel burned, and to be free from carbonic oxide, the last 
word would have been said, and the stoker man would be 
free to brag, even if the boiler only showed 10 per cent. 
efficiency. And equally the boiler heating surface should 
not be debited with the blunders in the furnace, and the real 
efficiency of the boiler is properly stated in terms of the heat 
supplied to it at a temperature that can permit of heat 
flowing from the gases to the boiler. 

At one time no distinction was made between the boiler 
with its furnace and the engine, and it was never possible to 
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get properly stated results of engine efficiency. Indeed, it 


is not too often that such can be done 
honoured steam calorimeter, useless 
as it is, if not - obsolete, is_ still 
quoted in boiler tests, though every 
engineer now knows that the only 
reliable calorimeter is a thermometer 
plus some superheat, and that correct 
representative samples of steam cannot 
be drawn out of a steam-pipe. Why, 
therefore, quote a dryness, or rather a 
wetness, factor for steam, unless to 
throw dust into the eyesof the inexpert ? 


AN i ELECTRICALLY-DRIVEN 
~ BOOT; FACTORY. 


TurouGH: the courtesy of the owners 
and of Messrs. Langdon-Davies Motor 
Co., who supplied the electrical installa- 
tion, we were recently enabled to in- 
spect a very com- 
pletely - equipped 


now. The time- 


Fic. 1.—SHow1na Motor MountepD ON SHELF. 


box attached to the wall. 


boot factory in the 
London area. 

The supply is 
taken from the 
local: authority, in 
the form of single- 
phase , alternating 
current at 110 volts 
and 50 periods, and 
the motors are all 
of the well-known 
Langdon-Davies 
semi-enclosed type. 

Altogether nine 
motors are em- 
ployed to drive 
groups of machines 
through shafting, 
which formed part 
of the original 
factory engine 
drive. 

Each motor is 


Fic. 4.—Group oF WELTING 
MoroR-DRIVEN. 


provided with a starting switch and 


vicinity, and is locally controlled by a double-pole switch 


MacHINEs, 


resistance in the 


Fic. 5.—Motor ATTACHED TO 
BRACKET. 


and fuse, the two latter being contained in a glass-fronted 
The arrangement is an exceed- 


! 


Fic. 2.— Motor BRACKETED TO WALL. 


ingly neat and ex- 

peditious one for 

the operator. 

The individual 
drives in one sec- 
tion of the factory 
include a 
motor driving 
through a counter- 
shaft on the floor 
four welting ma- 
chines, as shown 
in fig. 4; a similar 
motor with counter- 
shafting operating 
three stitching 
machines; a 3}- 
H.P. motor driving 
through overhead 
shafting screwing 
and slugging 
machines, fig. 2; a 
motor 
which operates 

finishing machinery, 
and a 1}-H.p. motor 
mounted on a pillar 
bracket, which drives 
several burnishing 
machines, and is shown 
in fig. 5. A tool room 
in which general 
machine repairs are 
carried out, and which 
contains a lathe, drill- 
ing grinding 
machines, <&¢c., is 
driven by a 2}-H.P. 
motor, fixed on a 
corner shelf near 
the ceiling, fig. 1, 
and a similar sized 
motor operates the 
sewing machines in 
the stitching room, 
shown in fig. 3. 

The supply mains 
lead to distribu- 
tion board in prox- 
imity to the en- 
trance to the build- 
ing and _ outside 


the factory rooms, a main meter being provided for 
measuring the total energy supplied for all purposes. 


} 
oY 
Fic. 3.—Motor Driving Sewrnc Macutyes. \ 
tit 
sa 
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The subsidiary circuits include two for power and three 
for lighting, together with a spare. The power circuits, asa 
whole, are controlled by a main switch, and similarly for the 
lighting cireuits as a whole, while each sub-circuit is pro- 
\ided with a separate meter. The whole installation is run 
'n wood casing, and isolating switches for both lighting and 
power are installed near the entrance inside each depart- 
ment, Which are operated by the foreman at starting and 
leaving off work. 

It is interesting to note that a very close comparison was 
sade of the probable cost of the several available systems of 
driving before substituting the group system of electrical 
driving for the gas engine drive originally used, and that 
‘lie working results have been such as to amply justify the 
conversion. 

Furthermore, as our illustrations show, the adoption of 
vicctrie driving for groups of small powered and _inter- 
iuittently worked machines—such as exist in boot and shoe 
{uctories, results in a marked reduction of idle shafting and 
welts, a8 the small motors necessary can be fitted in almost 
iy available floor, wall or ceiling space, as indicated in our 
illustrations. 

The power required to operate a boot factory is below the 
vverage of that required in many industries, although the 
iafting and belting remain a fairly constant quantity, and 
wnce the percentage of power wasted in transmission is 
Jnormally large when ordinary belt-drives with shafting 
ve employed. 


STREET LIGHTING. 


By C. TURNBULL. 


‘ik recent opposition of the L.G.B. to loans for electric 
~'reet lighting makes it a favourable time further to discuss 
ie question. At present, smaller street lighting must be 
‘one with Nernsts, and hence the“ matter may be considered 
iider two heads, first, that of lamps, and second, that of 
interns. 
| have had some experience with D-type Nernsts pointing 
ipwards, but the results were disappointing. The filaments 
cuded to sag down on to the heaters, and this shortened their 
ives. Also there was an evaporation from the filament on 
o the Nernst globe, which soon obscured it and reduced the 
‘vht very much. This evaporation does not get on to the globe 
‘lien the lamps point downwards, but even then the outer 
‘lobe reduces the light considerably. The outer globe is 
ceded with D burners, first, because the lamps do not light 


Fic. 1. Fia. 2. 


i» well without it, and secondly, to protect the burners when 
‘he lantern is being cleaned. ‘It’ is to be hoped that the 
Nernst Co. will soon have a good supply of the new AD type 
/urners, Which ought to be of considerable assistance ; with a 
‘aitern which can be cleaned without risk to the burner, no 
‘ner globe would be needed for this burner. 

Coming to the question of lanterns, manufacturers have 
uot generally grasped the vital points in their design. The 
‘ust essential is that the lanterns should be cleaned with the 
sat facility as a gas lantern can be cleaned. Many globes 
“ve held on by miserable little acrews, which are quite 


unsuitable for their purpose. These are apt to crack the 
glass if screwed up tightly, or to let it drop if not screwed 
up tightly enough. Globes also frequently have such small 
openings that a man cannot get his hand into them. When 
they have to be taken off to be cleaned, the man is 
liable to drop them, especially when he is on a ladder on a 
cold day. ; 

Fig. 1 shows a lantern which has some merits in that-it 
can be easily cleaned. The lamp hangs downward, and a 
reflector underneath assists to direct the light in the right 
direction. The globe, however, is too big, and its large 
surface absorbs a lot of light. There is also a tendency to 
sweating, which is troublesome and difficult to cure. Some- 
thing can be done by sealing the bottom of the lamp-post 
with pitch, but occasionally the cure takes a long time. 

Fig. 2 shows a kind of lantern which has advantages. The 
globe is small and fitted toa hinge ; it can be cleaned without 
any screws being taken loose. The globe should preferably 
be arranged to lower when it is open, to bring it quite clear 
of the Nernst burner. If this were done, the Nernst could 
be run without any inner globe, using A type burners. At 
the present time I know of no one who makes this kind of 
lantern, but one may hope that something of the kind will 
be available some day. Most fittings makers have their 
standard fittings, which utterly fail to come up to common- 
sense requirements, and they refuse to listen to criticism, 
simply saying that every engineer has different fads, and 
although possibly they may occasionally go so far as to 
admit deficiencies, little is done to improve their patterns. 

Reflectors.—The ordinary designer of reflectors seems to 
be obsessed by the idea that light cannot be reflected 
without sending it back through its source, and most 
so-called reflectors are made on this plan. Actually, 
of course, one cannot reflect light back through a Nernst 
lamp, as the heater, &c., is opaque. Even with the carbon 
filament lamp the inside and outside of the lamp globe soon 
become so dirty that reflection of light through the glass means 
great loss. The first principle of reflection is that as soon 
as the light gets clear of its source, it should be sent on its 
appointed path in the shortest way, and without getting a 
chance to become weakened by having again to traverse any 
dirty glass surfaces. The style of such a reflector is shown 
in fig. 2, This kind of arrangement would give the maximum 
possible illumination in the street, and be immensely more 
effective than the ordinary oyster shell which is usually used 
to reflect the light through the lamp again. Fig. 1 shows a 
kind of reflector which is somewhat common. The sketch 
shows its shape perhaps more vertical than ordinarily made, 
but it is sufficient to show that a very large part of the 
light can go skywards. 

Its results can never compare with those of fig. 2, only, 
unfortunately, the fig. 2 type does not appear to be on the 
market. 

Some good might be done by the Nernst Co., if they 
would show a little more enthusiasm in meeting require- 
ments. Thus their delay in providing A-type burners to fit 
the D-type lamps is inexplicable on commercial grounds, 
seeing that by this means they must have immensely restricted 
ther chances of getting street lighting. Not only do the 
A-type burners give a better result for street lighting ; but 
they have, according to common report, a better life, and 
this is something where Nernsts are concerned. 

May one hope that some discussion on the question may 
awaken our friends, the manufacturers, so that they may 
produce fittings more worthy of the traditions of the elec- 
trical industry. 


The Forthcoming Colliery Exhibition. — The third 
International Colliery Exhibition, organised by Mr. H. G. Mont- 
gomery, M.P., will be opened on June 12th at the Royal Agricul- 
tural Hall by the Right Hon. D. Lloyd-George, M.P., President of 
the Board of Trade. We understand that the most up-to-date 
machinery for coal-cutting, washing, hauling, conveying and pump- 
ing will be in motion, and the Exhibition is expected to be 
thoroughly representative of our great colliery industry. A special 
section is. to be devoted to life-saving apparatus, and that used in 
the Courriéres Mines will be on view. The Exhibition remains 
open until June 20th, and visits will be paid by members of the 
Institution of Mining Engineers, and delegates from mining insti- 
tutions abroad. 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, £c., 
may be made. Answers are furnished by a duly qualified lawyer.] 


“ PROSPECTIVE RATEPAYER” writes :—“ I recently wrote to an 
Urban District Council asking whether a certain road was in their 
compulsory area and if there was a supply of current in that road, 
and, if so, what was the nature of the supply. The answer, of 
which I enclose a copy, is, to say the least, somewhat curious. The 
supply it seems is at 230 volts, but there is not any there. Can 
you inform me through your column as to ‘ what is a compulsory 
area’? ” 
[Copy Repty.| 

“Tn reply to your letter of the 19th inst., I would inform you 
that —-—- Road is within our area of supply, but at the present 
time we have no mains in this thoroughfare, nor is it intended to 
extend them in this direction. 

“The supply is continuous current at 230 volts.” 

*,* “Prospective Ratepayer” should refer to Clause 21 of the 
schedule to the Electric Lighting (Clauses) Act, 1899. He will see 
from that that a supply authority is only under liability to lay 
mains in streets which may be specified in the special order. If 
a sufficient number of consumers make a request and give certain 
guarantces in that behalf, the authority may be compelled to lay 
mains in other streets (see Clause 25 of the same schedule). 


THE ELECTRICAL EQUIPMENT OF A 
PROJECTILE FACTORY. 


Or the many improvements in manufacturing methods within the 
last decade there is probably no one feature that has aided the 
advancement of machine tool drive by electric motors more than 
the rapid development of high-speed tool steel for use with metal 
working machinery. 

A very few years ago, when “high carbon” tool steel was in use 
venerally, a cutting speed of 12 ft. per minute was a fair average, 
and the cumbersome mechanical speed-changing devices were ample 
to fulfil requirements at that time. As cutting speeds increased 
with the development of ‘‘ Mushet ” and air-hardened tool steel, 
machine requirements became more severe; and with the advent of 
high-speed tool steel the machinery of the past was found to be too 
light to meet the more severe requirements of increased output 
that followed increased speed, and heavier machinery was placed 


Fic. 2.—A 7-1n. PROJECTILE IN PROCESS OF TURNING IN A LATHE DRIVEN BY A 
10-H.p. TypE SA Moror. 


in operation. As a consequence, the problem of transmitting power 
became more important as the use of belting and shafting became 
more wasteful and costly with higher speeds and increased power 
demands ; and, further, the time and labour spent in shifting heavy 
belts to the various steps of cone pulleys seriously hindered the 
efficient operation of machines. The logical sequence was the 
introduction of the electric motor for individual driving of machine 
tools. Then came the problem of providing a reliable and efficient 
means of controlling the speed of the motor. 


From about 12 ft. per minute the cutting speed of machine tools 
increased to about 50 ft. for roughing cuts on steel, and from 85 to 
125 ft. per minute for finishing cuts. This greatly increased cutting 
speed necessitated perfect control of the motor, so that the machine 
speed could be varied with each change of diameter of the work, in 
order that full advantage of the improved conditions might be 
realised, 

To meet the demands of such service the Westinghouse Electric 
and Manufacturing Co. developed a new line of direct-current 


Fic. 1,—10-H.p. Type SA Motor pRIvING 4 26-1N. Swinc LatHE. 


motors, known as the type SA, with a speed range of four to one on 
a single voltage. The control of this exceedingly wide speed is 
obtained by introducing resistance in series with the shunt field 
coils. 

Both mechanically and electrically the type SA motors are iden- 
tical in construction with the well-known type S motors, with the 
exception of the auxiliary poles and coils. This new feature has 
been introduced to control the field form during the variation of 
field strength necessary to secure so wide a range of speed. 

The auxiliary poles are bolted securely to the frame midway 
between adjacent main poles. The winding 
of the auxiliary poles is connected in series 
with the armature, and produces a magnet- 
ising effect which is proportional to the 
armature current. This introduces a factor 
which compensates for the distortion caused 
by armature reaction and field weakening. 
In ordinary motors the effect of armature 
reaction is to shift the path of the magnetic 
flux, weakening the leading pole tips and, 
consequently shifting the neutral point, 
necessitating a backward lead of the brushes 
to obtain a field for sparkless commutation. 
By introducing the auxiliary poles, a com- 
mutating field is maintained in a fixed 
position regardless of load or direction of 
rotation. 

The application of the SA motors to 
machine tool drive not only obviates the use 
of mechanical speed changing devices, thereby 
increasing efficiency, but places each machine 
under perfect control of the operator, with a 
much wider range of speeds than can be 
obtained by mechanical methods. 

The practical application of the SA motors 
is illustrated by a typical installation in the 
new projectile shop of the Firth-Sterling 
Steel Co., at Demmler, Pa., U.S.A. 

The equipment consists of eight 10-H.P. 
type SA motors, driving eight 26-in. swing 
Bullard lathes; two 15-u.P. type SA motors, 
each driving a Bullard horizontal boring 
machine, and one 74-H.P. type SA motor, 
direct connected to a Bullard turret lathe. The 
speed of the motors is varied by controllers 
with 21 notches, giving as many motor speeds. 

In addition to the SA motors, there is a 
35-H.P. type S constant-speed motor belted to 
a line shaft, which furnishes power to a 
group of small machines, including a planer, cutting-off machine, 
centring machine, and two drill presses. 

By following the various steps in the manufacture of projectiles, 
the adaptability of variable speed motors to this class of work is 
clearly apparent. The motor-driven machines are not confined to 
such work in the Firth-Sterling plant, however, as various kinds, of 
machine products are turned out as well, the wide range of speed 
and ease of control being especially adapted to the testing of high- 
speed tool steel, 
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A novel method of checking the efficiency of employés has 
becn introduced by the Firth-Sterling Co.,! which is made 
possible by the use of electrically-driven machinery. It consists 
in placing, in a convenient position for observation, a recording 
ammeter arranged to be connected in circuit with any machine 
whenever desired. Previous tests have 
Jetermined approximately the current re- 


The’ opportunity of comparing the relative’ outputs of similar 
machines performing the same class of work in the same manufac- 
turing plant rarely presents itself in as forcible a manner as in the 
Firth-Sterling plant. The old projectile shop still uses belt-driven 
-lathes, some with wide belts.!: These,belt driven lathes{are machines 


ouired for a given class of work, so that 
‘he record of the ammeter indicates whether 
or not the machine is working up to its 
apacity and the time it stands idle. 

By referring to the illustrations a good 
idea of the appearance of projectiles in the 
different stages of manufacture can be 
ained; and a description of the various 
perations is here given. 

The first step is the making of a steel 

isting similar in form to the finished pro- 
eetile, but somewhat larger in diameter. 
\fter the metal has hardened it is removed 
‘rom the mould and allowed to cool. The 
asting is then heated to a forging tempera- 

re and forged by a Bement-Niles steam 

unmer, when, after cooling, it is again 

ought to a red heat, placed in a recep- 
‘acle, and covered with lime and allowed 

remain until entirely cool, the length of 
‘me depending upon the size of the forging. 
his is the annealing process. 

After annealing, the forging is taken to the 

achine shop and the projection on the 
mall end is centred in a centring machine. 
' is then transferred to a lathe, the butt 
nd being chucked and the small end 
ipported by the centre in the tail stock. 
‘he machining is begun at the point 


f the projectile, the lathe speed being 
ecreased with the increase of diameter 
y varying the motor speed, which illus- 
‘rates one of the many _ phases of 
-aachine work where variable-speed motors 
‘re exceedingly valuable, the operator 
cing able to gauge the proper speed by watching the colour 
the chip. 

After the lathe work is finished, the partially completed pro- 

ctile is placed in a cutting-off machine, andthe unfinished end, 
‘hich is clamped in the chuck, is removed. The work is then 
vansferred to a horizontal boring machine, where the recess or 
hamber for the explosive is bored out. The chamber is threaded 
car the butt to receive a plug, in the centre of which is a smaller 
\ugthrough which the fuse to be ignited by the firing charge is 
nserted. The fuse communicates with the explosive at a predeter- 
mined time interval, causing the’projectile to burst after entering 
ihe object at which it was directed. 

At two points on the barrel of the projectile the diameter corres- 
vonds to the bore of the gun; at a third point, near the large end, 

groove is cut in the barrel into which a copper band is hammered, 
vhich, when finished, is slightly larger in diameter than the bore, 
-o that it engages in the rifling and gives the projectile a rotary 
motion. 

A groove at the butt provides a means for removing the projectile 
f, for any reason, it is not discharged after having been placed 
i the gun. 

The point of the projectile is covered by a soft steel cap which 
enables it to penetrate the plate with a much lower velocity than is 
required with uncapped shells, 


“1G, 4.—VIEWS OF 8-IN. PRoJECTILE FORGING; FORGING AFTER 
TURNING ; COMPLETED PROJECTILE; AND THE SAME AFTER 
PENETRATING AN 8-IN. ARMOUR Prats. 


_ The cap is held in place by wire driven into a recess formed by 
‘he coincidence of a groove cut in the interior with that of a groove 
“vt on the point of the projectile. The treating or hardening 
process to which the projectiles are subjected after machining is 
not made public, 


Fic. 3.—15-n.p. SA Moror privinac HorizontaL Bortnac MacHINE, 


BoRING OUT A PROJECTILE. 


of the same type as the motor-driven lathes, and the results of some 
very interesting tests of the number of projectiles finished in ten 
hours show conclusively the greatly increased efficiency of the 
motor-driven machines. 


Diameter of projectile 7 in. 8 in, 
Number of projectiles finished in 
10 hours, motor-driven lathe ... 38 32 25 
Number of projectiles finished in 2 
10 hours, belt-driven lathe 27 a1 17 
Per cent. increase... 407 52:3 47 


Average increase in output, 46°6 per cent. 


The belt-driven lathes will eventually be changed to motor drive, 
which can be accomplished by adding an inexpensive mounting for 
the motor. The shop with the motor-driven machines presents a 
clean and light appearance; the absence of belting, with the excep- 
tion of that driving the group of small machines, is a noticeable 
feature, which naturally aids in cleanliness and gives unobstructed 
light, both natural and artificial. 


THE MUNICIPAL ELECTROLYTIC HYPO- 
CHLORITE PLANT AT POPLAR. 


THE mention of the word hypochlorite in connection with 
disinfection at once brings to mind the experiments of 
Hermite at Worthing, and Woolf in New York in 1894-7, 
together with the Hermite installations at Netley and 
Ipswich, the electrozone plant at Maidenhead (where first 
Woolf,and afterwards Crawford, electrolysers were used), and 
the recent oxychloride plant at Guildford. The present 
municipal installation at Poplar stands in an entirely different 
category from any preceding plants. All previous installations 
were devised and installed either for direct sewage treatment 
or for sterilising sewage effluent. Experiments of the first 
class are seemingly doomed to failure, on account of the 
large quantities of chlorine required for oxidising organic 
matter. Experiments of the second class have a better 
prospect of success, as exceedingly minute quantities of avail- 
able chlorine are required for sterilising effluents. 

The present installation at Poplar has, however, nothing 
to do with sewage disposal, but has been installed by Messrs. 
Geipel & Lange to the order of the borough council on the 
recommendation of Dr. F. W. Alexander, their Medical 
Officer, for the purpose of supplying a cheap disinfectant for 
municipal use within the borough, in substitution for dis- 
infectants made from the coal tar derivatives, which are slow 
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in action, and thus often wasteful to use. For instance, in 
flushing the gutters in streets with such disinfectants, they 
generally run down into the sewers having done very little 
useful work. At Poplar, therefore, each water-cart has five 
gallons of the hypochlorite solution, added from a small 
tank fixed at the top to the 400 gallons of water it contains. 


. . 
<; 
TEST OF HERMITE ELECTROLYSER 
> AT POPLAR 
owl 
gel ow 
VOLTS 240 
Fo 
<2) AMPERES 15 
3 SETS OF ELECTRODES 40 
ELECTRODES PER TIER OR SET 16 
> +co 
3 | 
> > 
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CURRENT EFFICIENCY 


© ENDOF TIER 1 2 


This solution is practically instantaneous in its sterilising 
action, and is distributed in bottle form to houses where 
any case of infectious disease exists. 

It is difficult at this stage (after only a few months of 
working, the early weeks of which were spent in tuning up) 
to speak definitely of the commercial saving of the new policy. 
Last year the Public Health Department spent some £450 
on disinfectants. This year, without any increase in the 
staff of the department, 185 gallons can be produced at a 


SWITCHBOARD AND VARIABLE 
RESISTANCE. 


cost of 5s. 7d. for electricity and chemicals. Of this volume, 
125 gallons is available for street watering, and 60 gallons 
for public distribution. During wet weather, when the 
water carts are not required, the plant is, of course, not 
worked every day. Indirect improvements, which can only 
be ascertained after comparing the statistics of several years, 
and which manifest themselves in a higher standard of 
general health and in reduced rates of mortality, cannot in 
any case be expressed in coin of the realm. 


SToRAGE TANK AND ELECTROLYSER. 


So much for the general question of the utility of such 
plants. On the electrical and electro-chemical sides this 
particular installation presents several interesting features. 
The accompanying illustrations show the plant employed. 
A small shed has been erected on some vacant ground adjoin- 
ing the electricity supply works, and in this are installed the 
clectrolysers, mixing devices, and the simple apparatus used 
in taking tests. The whole is equipped for an output of 
185 gallons during an eight-hours’ day. Current is obtained 
from the supply station, and an adjustable resistance, placed 
in series with the electrolyser, is regulated so as to maintain 
a constant pressure of 225-230 volts across the terminals of 
the electrodes. Taking the installation step by step, mention 
must first be made of the two saturators, one for sodium 
chloride and one for magnesium chloride. Each is filled 
with salt, and water is allowed to trickle through. The 
saline liquids are then mixed in a separate storage tank in 
the proportion of 20 parts of saturated magnesium chloride 
solution to 100 parts of saturated sodium chloride solutioi. 
Water is then added and the specific gravity of the whoie 
reduced to 1100. Immediately below, and in front of this 
storage tank, is the electrolyser, which is arranged in four 


I. 
Yield in 
Strengthin grammes 
‘Tem- grammes per y 
>erature available amp.-hr. for 
in’ F, chlorine electrode 1 
per litre. couplesin 
‘0 tier. 

End of firstjtier ... 1186 | 822 137 
End of seconditicr... 79 2148 666 111 
End of third tier ... 85 3057 105 
End of fourth,tier ... 92 3975 | 106 


tiers on banks of slate, each tier containing 10 series of 
electrodes arranged in series, the four tiers being connected 
in series across the mains. Hach tier contains a partition 
running lengthwise down the middle, which isolates the sets 
of electrode couples from one another. The electrolyte;runs 
along from left to right ‘between the first set of five couples, 


MaGNersiuM CHLORIDE AND SODIUM 
CHLORIDE SATURATORS. 


and returns from right to left between the second set of five 
couples to a small weir, whence a pipe leads the liquid into 
the next tier. Each electrode couple consists of two plain 
cathodes of zinc, and a central anode of platinum wire wound 
upon and threaded through a slate slab. The distance 
between the anode frame and the zine cathode is about 
7 centimetres. In its passage from stage to stage, the elec- 
trolyte undergoes decomposition, the chlorides being con- 
verted into hypochlorites ; the proportion of tae available 
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chlorine present is as shown in Table I. and the accompanying 
diagram. At the same time the temperature of the elec- 
trolyte also rises. On the occasion of our visit to this 
plant, the temperature of the incoming electrolyte was 62°F. 
in the foregoing table the yield is stated for each tier 
separately. The over-all efficiencies are— 


Per ampere-hour ... ... 0°689 gramme 
Per KW.-hour 114°7 grammes. 


The daily output of the plant during a normal working 
‘oy of eight hours is 185 gallons (or 832°5 litres) of a 
lution containing 4 grammes of available chlorine per 
‘rre. The daily working costs for electricity and 

terials are 5s. 7d. Reckoning the cost per kilogramme of 
vailable chlorine produced, the component items are 

proximately as follows :— 


8°64 Kw.-hours at 14d. Ses ses 
25 lb. sodium chloride at 20s. per ton ... Pe 3°33d. 
2 lb. magnesium-chloride at 68s. per ton ne 2°66d. 

“Fixing” materials used to render solution 
21°28d. 


‘he fixing materials mentioned above, form one of those 
de secrets, which, nominally secret, are known by most 
aufacturers concerned. We have been requested not to 
_cify them in this case, but we can point out their efficacy. 
place of the exceedingly unstable solution produced in 
» Worthing experiment, the liquid now available at 
plar exhibits a very striking stability. Kept in corked 
rhoys and bottles, and shielded from direct sunlight, the 
lowing figures show the satisfactory condition of the 
-nitant fixed product :— 


II. 
Initial strength Strength on occasion of 
and date. subsequent test. 
Grammes Grammes 
per litre. per litre. 
3°785 12/2/06 3°785 3/5/06 
4:297 23/3/06 4°297 3/5/06 
4184 13/3/06 3/5/06 
4°416 5/3/06 4°416 3/5/06 


One claim in regard to the process cannot, we think, be 
istained. Mons. Hermite’s view is that the sodium 
loride in the solution does not undergo decomposition, 
it that only the magnesium chloride is converted into 
ignesium hypochlorite. Dr. Alexander showed to the 
‘.ECTRICAL REVIEW representative an ingenious and 
teresting suggestion by Dr. W. R. Hodgkinson as to the 
actions occurring during the electrolysis of magnesium 
vloride. Assuming that magnesium chloride is more 
-sily decomposed than sodium chloride, one has at once the 
igration of the magnesium ions to the cathode and the 
ulorine ions to the anode, with the following reactions :— 


| + 
Mg | Ch 
Mg | Ch 
4 
4 H,0 2 H,0 
Lj 
H, {MeOH 2H cl} = Mg Cl, + 2 H,O 
{Mt 2H clo} = + Meo ci 


The magnesium ions combine with water, forming 
‘agnesium hydrate and liberating hydrogen. The magne- 
“tim bydrate, on encountering the chlorine in the forms of 
‘\vdrochloric and hypochlorous acid, gives magnesium hypo- 

orite Mg (OCI) (OCI) and magnesium chloride. Tem- 
rature, concentration and current density modify the 

spective quantities. 


Football.—At the Manchester Corporation depot on 

e Ist, Mr. A. R. Fearnley, general manager of the Sheffield 
Covporation Tramways, and president of the Municipal Tram- 

*s Amateur Football League, presented the shield and medals 
to the Manchester team, which headed the league last season. 


THE NEED FOR SYSTEMATIC METHODS 
IN THE CONDUCT OF ENGINEERING 
WORKS. 


By W. O. HORSNAILL, A.M.I.Mech.E., AMLE.E. 


MANUFACTURING operations are often successfully carried 
on in small engineering works by the aid of good memories 
on the part of the manager and foremen, together with the 
assistance afforded by any reminders which may be received 
from customers during the progress of the work. With such 
undertakings as these, difficulties begin to arise when 
business has expanded to a point at which no ordinary 
memory can retain its grasp over what is going on. 
Mistakes crop up, orders are forgotten, and deliveries fall 
into arrear or out of their proper sequence. Troubles of this 
nature are certain to obtrude themselves under such con- 
ditions, and unless the evil be effectively dealt’ with, dis- 
satisfied customers and diminishing profits will inevitably 
result. 

Firms of the above description willingly admit the need 
for system in conducting the commercial and financial part 
of their business, and they cheerfully submit to a consider- 
able expenditure on elaborate account books and the numerous 
printed forms which are considered necessary to the recording 
or carrying out of all operations in connection with buying 
and selling. No reliance is placed on memories in this 
department ; every detail is carefully put down in black and 
white. Yet when the same principles are suggested for the 
record and control of engineering operations, they are 
designated hopeless red tape, and opposed accordingly. 

In the accountant’s and cashier’s departments money is 
directly. dealt with, and the need for accurate records is 
apparent to any man of business, but in the manufacturing 
operations, in which time is handled instead of money, it is 
often difficult to convince such men that as much care should 
he exercised over the instructions and records of work to be 
done as is taken over the payment of accounts or the sending” 
out of invoices. 

Apart from the danger of mistakes, another strong reason 
in favour of the adoption of black and white instructions 
and records is the almost entire absence of disputes when 
such methods are in use. 

To the uninitiated, the rule that all intercourse between 
departments shall be in writing or confirmed by notes, would 
appear to involve a considerable waste of time; but an 
example often met with in actual practice will show the con- 
trary to be the case. 

We will suppose that, in connection with some order in 
progress, the work has to be stopped pending alterations 
desired by the customers, and that a fortnight later it is 
settled that no modifications are required ; therefore, the 
work can proceed as originally laid down. 

Such instructions as these should be written by the chief 
draughtsman on a printed manifold form in a few seconds 
and dispatched by a boy to the shop manager, who will 
notify the foreman concerned in a similar manner, complete 
records being thus kept of exactly what has been done. 

If, on the other hand, verbal messages are given, much 
more time is taken up, and the absence of: records and con- 
sequent risk of dispute remain. Inacase of this description it 
will be necessary to find out exactly how far the work has 
proceeded with a view to advising the customer as to the 
delay and expense, which will be involved if alterations are 
made. Such a message and inquiry cannot safely be 
entrusted to a boy, therefore the chief draughtsman will 
probably elect to interview the shop manager himself, neces- 
sitating a waste of time by both parties concerned, and a 


‘period of partial inaction in the drawing office, owing to the 


absence of control. 

If the matter were always to end at this point, the verbal 
method, where the distances are not great, might struggle 
on with some show of success, but, unfortunately, complica- 
tions are certain to arise; the last message authorising the 
work to proceed, is perhaps given to the shop manager in 
the midst of instructions to foremen and others, and some- 
times under such conditions he will forget all about it or 
misunderstand the order number, resulting in an expensive 
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mistake and the possible loss of a customer. In such a case 
it is extremely difficult to fix the responsibility, as both 
parties will be quite certain that they are in the right, and 
no record is forthcoming to settle the matter. 

Instances such as the above are not at all uncommon, and 
there is no doubt whatever that where they can be dealt 
with by notes, it is the quickest and most satisfactory 
method of procedure. If a discussion be absolutely neces- 
sary, the point agreed upon should always be confirmed in 
writing, duplicate copies being kept in all cases. 

For important instructions from the drawing office to the 
shops, it is even desirable that some form of acknowledgment 
should be adopted. 

This plan has been successfully carried out in a large 
works in the following manner :— 

A card is allotted to each order passing through the 
drawing office, containing a list of the drawings, sketches 
and instructions required for shop use. These cards are 
sent out attached to the items marked upon them as they are 
ready, and the shop manager or his deputy initials and dates 
each line on the cards as the matter is received, the cards 
being immediately returned to the drawing office. Such a 
plan takes up very little time, and is found in practice to 
save many disputes and to work quite smoothly. If no 
acknowledgment be given, misunderstandings as to receipt 
will often arise, and the difficulties thus occasioned take 
up far more time than is occupied by the procedure 
described above. 

The extended use of printed forms is also put aside by 
some managers as savouring of red tape, but such forms are 
of the utmost value in saving time. In the first place, a great 
part of an instruction or message can be printed instead of 
being written, and, secondly, spaces can be arranged for order 
numbers, type of machine, &c., thus ensuring that no 
references are omitted. 

Instructions, which are completely written, are continually 
being returned for further information, thus wasting time 
and patience ; moreover, juniors, who can be trusted to fill up 
a printed form correctly, could not be relied upon to do this 
work without such ‘assistance as is provided by the letter- 
press, and where manuscript instructions are in use, more 
expensive men are required to produce them. 

The Post Office may be taken as an example in which 
printed forms are used for every conceivable purpose, and it 
is quite clear that the enormous amount of work dealt with 
coula zot be handled in any other manner ; junior assistants 
are enabled by this means to transact business, which they 
often do not understand, and which could not be entrusted 
to them in any other way. It may be contended that long 
delays occur in settling disputes as to liability for failure to 
deliver postal matter and so forth, and this, no doubt, often 
is the case, at the same time it cannot be denied that an 
immense business is correctly and promptly transacted with 
the aid of printed forms, which would be impossible without 
them. 

In conclusion, it may be laid down that :— 

1. Systematic methods are necessary to the success of any 
moderate sized or large engineering works. 

2. A system should only be adopted after exhaustive con- 
sultations between the heads of departments, who have to 
use Ib. 

3. As little alteration as possible should be made in the 
methods agreed upon after they have once been put to work. 


| 


German Commercial Questions,—Among the ques- 
tions discussed at the recent annual meeting of the Association for 
the protection of the economic interests of the German electrical 
engineering industry, may be mentioned that relating to property 
reserve in machinery and apparatus sold by producers. his pro- 
blem has hitherto played a prominent part in sale transactions, but 
the reserve of sellers has recently been rendered of no effect by a 
decision of the High Court. The Association decided in these cir- 
cumstances to make representations to the legal authorities on the 
subject, and adopted a resolution conceived in this respect. Herr 
Haeffner, of Frankfort-on-Main, submitted a report on the estab- 
lishment of a voluntary court of arbitration for the settlement of 
disputes in regard to protection of trade marks. A scheme for the 
creation of such a court was approved hy the meeting which took 
place at Frankfort-on-Majin. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter cam be pub- 
lished unless we have the writer’s name and address in owr possession, 


The Single-Phase Induction Motor. 


By this time, I fear, both Mr. Fynn and other readers 
(if any) of this correspondence will have forgotten what it 
was all about. However, before it is concluded, I should 
like to endeavour to discuss the value of the no-load current 
in the single-phase induction motor. A discussion by the 
geometrical method involves a good deal of difficulty, so to 
avoid further delay, I have made use of Mr. Steinmetz’s 
symbolic method, wherein all difficulty disappears. Further 
study, no doubt, would reveal a suitable geometrical method. 
Let, therefore :— 

1 be the primary current, 

I, secondary or armature current, 

1, ,, stator magnetising current, 

ry 4, Secondary resistance, 

,, ratio speed/synchronism. 

In order to harmonise our system with Mr. Fynn’s 
diagrams, let us take a horizontal line measured from left to 
right as our real axis, and a line measured vertically down- 
wards to represent the 7 axis. will then represent a clock- 
wise rotation of 90°. Thus multiplying a quantity by 7 
causes it to lead by 90°. 

Let — I) / wy lagging 90° behind 1) be the EMF. ET 
induced by the current I (¢.¢., by the flux m) in the secondary 
circuit. 

Here wry is the reactance of the secondary circuit due 
to the flux m alone, ie., if p is the coefficient of mutual 
induction between primary and secondary circuits, 1) = 2 N p. 


Of course. p = 10‘ and M = T/p, so, on substi- 
tuting these values in the equation ET = — Ip / wg, we 


obtain, with the exception of a constant, intentionally 
omitted before, the same expression for E 'r used previously. 

Let —1, / 7 lagging 90° behind 1, be the EMF. ES 
induced by the leakage flux M, in the secondary circuit. If 
A, be the coefficient of self-induction of the secondary 
circuit due to the secondary leakage flux alone, we shall have 
= 

We know that the E.M.F. ER is opposite in phase to Ip, 
proportional to the speed, and equal to E T at synchronous 
speed. Hence the expression for it must be —1Iy k i. 
Similarly must be expressed by — 2. 

In the circuit therefore, we have the #.M.F.’s 
and — 1, & and dividing by the total impedance 
of the circuit 72 + / (9 + 7), we get the current in this 
cireuit— 


ry + = 


+1 + 1) 

1, ha; 
r, (25 4+ wy) 


(Perhaps | ought to remark that the interpretation of 7 as 
a clockwise rotation of 90° rather than a counter clockwise, 
as used by Steinmetz, leads to the use of 7 + / « for an 
impedance rather than the + — /. of Steinmetz.) ‘The right- 
hand side of the above equation corresponds to the hypothesis 
that each .M.¥F. produces its own current, and the left-hand 
side to that, that the K.M.F.’s are compounded and then 
regarded as producing a resultant current. This equation 
was given in my previous letter, but Mr. Fynn has so far 
failed to point out wherein it is incorrect or inapplicable. 
The &.M.F. EB is in phase with the current 
Iq k Xp 
ta ity + a4) 
The E.M.F. EB, is in phase with the current 

t7(% +) 


Ig 
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Thus, the total x.M.F. in the armature axis will be— 


r, +) + 2%) 
. k? ay (aq + 2) ) 
+1 (>, v_)= 
+72, + 0 (1) 

by Kirchhoff’s law. 

In a diagram which I have denoted fig. 5, in order to 
follow on after Mr. Fynn’s diagrams, all the above #.M.F.’s 
sre Shown. I have endeavoured to combine Mr. Fynn’s 


gs. 1 and 2 in order to show their identity. In order to 
‘mplify the lettering I have placed the & at the centre of 
ve diagram. Mr. Fynn has inadvertently given the same 
ume EF B to two distinct E.M.F.’s in figs. 1 and 2,as I have 
alled the latter B!. It is unnecessary, I think, to discuss 
he question of the identity of figs. 1 and 2 further, as fig. 2 
s, in any case, a great advance on fig. 31 of his I.E.E. paper, 
ind he now admits the importance of the action to which I 
irew attention. 

Returning to equation (1), we have, on transposing, 
‘ultiplying both sides by 7, + / (7% + «,), and dividing by 
‘he coefficient of 

(rg + (72 + ) + (9 + 1)” 
rearranging a little— 

or, dividing by 72, and putting * = 1, 
Vy + J (% + 

This gives us the value of the armature or secondary 
current at synchronous speed. We see that if we neglect rz 
and x, we get 1; = — I, or the secondary current is equal 
ind opposite to the magnetising current, and hence the 
primary current must be double the magnetising current. 

In the general case since I, consumes a primary current 
equal and opposite to itself, we have for the no-load 
current— 


Inn = I 1 + “0 ). 
( J (2% + “) 

If x be the primary resistance, and « the primary leakage 
reactance defined in a similar way to «,, we have in general 
‘or the stator circuit the equation 
Eo — + 

Substituting this value and remembering that at syn- 

‘lironism I = Io9, we get, after a little transformation— 


Ip =- 


Eo ( Jo ) 
1+ 
r+ + 2) +) (% +) 
This formula, I think, answers all Mr. Fynn’s queries as 


‘ why secondary resistance lowers the no-load current, &c., 
while, of course, at the same time it raises the power factor. 


The above investigation takes no account of the 
mechanical losses, and gives us the current at synchronous 
speed, which is, of course, not necessarily the no-load speed, 
except in the ideal motor, which we consider as a limiting 
case. These mechanical losses. and the fact that the no- 
load speed may be materially less than synchronism, account 
for the fact that in some motors the no-load current exceeds 
twice the magnetising current. For an exceedingly beau- 
tiful investigation of the value of the no-load current by 
the theory of the rotating field, I would refer Mr. Fynn to 
S. P. Thompson’s “ Polyphase Electric Currents,” second 
edition, or to Vol. II of the latest edition of his ‘* ynamo- 
Electric Machinery.” 

In conclusion, I should like to say that I am very sorry 
that Mr. Fynn should feel hurt by any remarks in my last 
letter, which were by no means intended in a personal sense. 
I merely intended to convey that I thought Mr. Fynn had, 
in his theory, omitted to discuss some rather important 
points. 


Bradford, Way 11//, 1906. 


F. Creedy. 


Electricity and Gas vy. Smoke. 


Your issue of May 28rd contains an article by Mr. C. 
Alfred Smith, dealing with a paper which I read before the 
Society of Arts a few weeks ago. As Mr. Smith is at some 
pains to show that I cannot claim any great originality for 
the general idea of my paper, I should like to mention that 
in an earlier essay on the same subject* I was careful to 
state that I had been anticipated by Prof. Unwin, and 
that, in the course of a recent correspondence in the Jowrnal 
of Gas Lighting, 1 gave due credit to Prof. Burstall and 
other pioneers in the field of gas transmission. 

As Mr. Smith seems to regard as unduly pessimistic my 
apprehension that “at no very distant date a cheap and 
abundant supply of coal, such as we enjoy to-day, will have 
become a thing of the past,” it may not be out of place to 
quote a passage from the final report of the Royal Com- 
mission on Coal Supplies which bears on this point, and 
which is in some danger of being overlooked. The Com- 
missioners refer to the conclusions arrived at by the District 
Commissioners, and go on to say : ‘In view of this opinion, 
and of the exhaustion of the shallower collieries we look 
forward to a time, not far distant, when the rate of output 
will be slower, to be followed by a period of stationary out- 
put, and then a gradual decline.” I quite agree with Mr. 
Smith that, when ethical considerations clash with questions 
of £8. d., the former are apt to go to the wall. In the 
present case, however, regard for posterity, and consideration 
for our own pockets, convenience and health, happen for 
once to point in the same direction. 

He expresses the hope that it will be possible to challenge 
the figures—namely, 1d., 3d. and 4°89d.—which, for the 
purpose of comparison, I assumed as the manufacturing costs 
per 1,000 cb. ft. of Mond gas, water gas and coal gas 
respectively. Mr. Emile 8. Mond has already, in a letter to 
the Journal of the Society of Arts of April 13th, taken 
exception to the cost assumed for Mond gas, and shown that, 
with bituminous slack at 6s. and 3s. 6d. per ton respectively, 
it could be made for very much less ; but, as I pointed out 
in a letter to the Journal of April 20th, the adoption of 
these prices for slack would bring about a corresponding 
reduction in the price of coal gas, which would thus maintain 
the position which I had claimed for it as the more 
economical medium for long-distance transmission. 

Mr. Smith’s chief criticism of my proposals, namely, that 
my estimates of cost and allowance for leakage are high, is 
gratifying, inasmuch as my object throughout was to under- 
state my case rather than run any risk of overstating it. 

As he is not prepared to accept that part of my scheme 
which provides for utilising the terminal pressure of the gas 
for generating electricity and for cold production, it may be 
well to supplement here the very brief explanation of it 
which is given in the paper. Allowing for transmission pur- 
poses a drop of 250 !b., we may either compress to 250 Ib. 
(gauge) and deliver at zero, or compress to 500 Ib. and drop 


to 250. The latter alternative requires only 23 per 


* “How to Prevent Smoky Fogs” (Sanitary Publishing Co.) 
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cent. more power than the former; while it increases the 
delivery by 67 per cent., the amount of gas transmitted 
per H.P. expended in compression being increased by 36 per 
cent. The additional power thus pays handsomely for 
itself in respect of gas transmitted, and the pressure at 
which the gas is delivered is a clear gain, representing 
no less than 81 per cent. of the power expended in com- 
pression. 

Seeing that ice is already made commercially by the 
expansion of compressed air, there should be no insuperable 
difficulty in utilising the expansion of the gas for the same 
purpose. If the latter contained any large proportion of 
condensable hydro-carbons, serious trouble would doubtless 
be caused by deposits in the motors and pipes; but it is 
by no means certain that the constituents in question would 
he present in any considerable qvantity in a gas made 
without regard to illuminating power, or that, if originally 
present, they would not be recovered before transmission. 
These are questions of gas manufacture rather than of 
engineering : and, in view of the somewhat novel character 
of this part of my scheme, I did not feel justified in taking 
any profits from it into account in arriving at the price at 
which gas might be sold in London. 

It is gratifying to learn that, irrespective of any possible 
profits from this source, your contributor regards my case 
in favour of cheap gas as proven. 


Arthur J, Martin. 
Westminster, May 30//, 1906. 


Thermit Welding on the Colombo Electric Tramways. 


We are forwarding you by to-day’s mail, a photo 
of a joint being welded by the Thermit process in connection 
with the relaying of the track of the Colombo Electric 
Tramways, as we think that the photo, which is that taken 
by a professional, and not ‘ faked” in any way, would be 
likely to be of interest to you. 

The Colombo Electric Tramways were commenced in 
January, 1898, at which time Messrs. 
Kineaid, Waller & Manville were the 
consulting engineers, and the rails then 
laid were 65 Ib. per yard, which are, 
at the present time, being replaced 
throughout by British Standard Section 
No. 2 rails, weighing 95 lb. per yard, 
except on curves, where we are using 
101 Ib. rails. 

The old rails are being utilised as 
transverse sleepers, cut into suitable 
lengths to suit the gauge (3ft. 6 in.), 
and placed at interval of 11 ft. 6 in., 
inverted and secured to the flanges of 
the new rails by means of bolts and 
bevelled washers. In addition to the 
transverse sleepers described above, tie- 
bars are used at intervals of 5 ft. 3 in. 
The Thermit system for welding 
joints has been adopted except on 
curves, Where the track is fish-plated, 
and use made of sole plates 2 ft. 6 in. 
long, cut out of the 94 1b. rail at each 
joint. 

The contract for the supply of 
rails has been placed in the hands of 
Messrs. Bolckow, Vaughan & (o., and 
that for special work, intersections and 
crossings to Messrs. Hadfields. 

The existing system consists of two routes, each approxi- 
mately 35 miles in length, all double track, and a rolling 
stock of 36 cars, the bodies of many of which have been 
built. locally. 

Trusting that the foregoing remarks will prove suffi- 
ciently descriptive to give you some idea of recent progress 
in Colombo. 


The Calombo Electric Tramways and Lighting Co. 
Agents: BoustEaD Bros., 
p. L. H. Combe. 


Colombo, May 91h, 1906, 


Musical J ointers. 


As an interested reader of the EnxcrricaL Review, 
chanced to observe in the columns of: your last issue an 
advertisement inviting applications for the position of 
“ Cable Jointer.”” The advertisement contained the usual 
conditions under which the vacancy was to be filled, but not 
without stating that a musician was preferred. “ 

After meditating joyfully upon this sign of the flourishing 
condition of the electrical industry, the question occurred to 
me as to which of the following would be the most success- 
ful candidate :—-The man who knows that the most usual 
form of interrupted cadence arises from the progression of 
the dominant to the sub-mediant chord, and that the 
determining chords of a plagal cadence are the sub- 
dominant and tonic, and who has but an elementary know- 
ledge of the process employed in uniting two pieces of metal, 
or other conducting material, for the purpose of passage of 
electricity—or, the full-fledged jointer who can play the 


_ month-organ or Jew’s harp. 


We may expect a time, not far hence, to see after the 
signatures of our engineers the letters F.R.C.O., L.R.A.M., 
Mus. Bac., L.T.S.C., in addition to the conventional 
A.M.I.E.E. 

I hope the successful candidate will be good enough to 
notify us through the “ Central Station Engineers ” column, 
that he may enjoy our congratulations. 

Witteystubb. 


Separation of Oil from Feed Water. 


Referring to the correspondence in your last issue on the 
subject of separation of oil from feed water, our attention 
has been drawn to the letter from Mr. P. J. Pringle, and 
following the same, the letter by the Borough Electrical 
Engineer of Ipswich, and as it might be taken by readers 
that the second letter also alluded to the “ Harris-Anderson ” 
purifier, we thought that perhaps you would permit us to say 
that the plant described by Mr. Ayton was not one supplied 
by ns, nor working with the reagents we use or the filtering 


THERMIT WELDING ON THE ELxctrric TRAMWAYS. 


medium we have found to be so successful. As your corre- 
spondent, “ Onlooker,” throws doubts on the efficiency of 
any oil-separating apparatus, we enclose a list of the principal 
installations we fitted in the last 12 months, and he or any 
of your readers will be quite at liberty to communicate direct 
with the engineers-in-charge, who would doubtless give an 
unbiassed opinion. 


The Harris Patent Feed Water Filter, Ltd. 


AntHony Harris, Managing Director. 


(Greenock, June 5th, 1906. 
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Meter Losses. ; 
With reference to “ Consumed’s” legal query: if the 
slits Of the secondary meters were connected to a light 
from the feeder, the difficulty of shunt loss could be 
-rcome. If there were 10 meters, each taking, say, 
. tts (at 200 volts), the units per day would be about one. 


Ritem. 


S\LANCING.—A correspondent asks what firms make 
ajiistable stands for balancing both large and small rotors 
ad armatures. 


LEGAL. 


GENERAL Exectric Co., Lrp., v. JONES. 


he Court of Appeal on Monday, May 28th, Lords Justices 
han-Williams, Stirling and Fletcher Moulton had before them 
»peal by the plaintiffs, the General Electric Co., Ltd., from an 
rot Mr. Justice Sutton in an action brought against Thomas D. 
s, trading as David Jones & Sons, Exchange Buildings, 
ry, SHEARMAN, K.C., who appeared with Mr. Maugham for the 
\lants, said the appeal was from an order refusing an applica- 
ie plaintiffs that the action be remitted to Mr. Pollock, official 
ree. Having regard to the nature of the action, he submitted 
as not one which could possibly be tried by a jury either in the 
cipality or in London. The action arose out of a contract. 
plaintiffs undertook to fit up electrical plant for pumping, 
‘ilating, hauling and other purposes in the Cawdor and Marnant 
ieries, owned by the defendant. Plaintiffs were nine months 
‘cupation doing the work, and at the end of that time defendant 
them notice to quit, alleging that their work was defective and 
ss, and that, as a result, the mines became flooded. Plaintiffs 
ed that the floods had nothing to do with breakdown of their 
:, but were dueto the breakdown of thedefendant’s own apparatus. 
e were two or three consolidated actions, and the total sum 
ucd by the plaintiffs was£6,500. After turning the plaintiffs out of 
works, the defendant sold his collieries, and the plaintiffs had not 
. penny of money up to the present for the work they had done. 
re were about 100 invoices, which set out a multitude of details. 
defendant said that in July, 1904, he was proprietor of the 
icries, and that the plaintiffs agreed to supply him with a com- 
‘e electrical equipment for pumping, ventilating and other 
poses connected with the colliery within a period of eight weeks. 
fondant further said that he had no knowledge of electrical 
hinery, and relied on the plaintiffs’ skill and judgment. 
intifs, defendant went on state, continued their attempt to 
ip the colliery until July, 1905, and he alleged that their 
‘hinery was useless and a total failure, and that their work had 
negligently, improperly and unskilfully done, and that 
intiffs’ breaches of contract had resulted in the Cawdor Colliery 
iv flooded and damaged. That was a remarkable plea, having 
ird to the vast business done by the plaintiffs. The counter- 
im of the defendant alleged damage, and if he were right, it 
ld involve an extraordinarily complex inquiry. : 
ie hearing was resumed on Tuesday, May 29th. Mr. SHEaR- 
, continuing his arguments on behalf of the appellants, sub- 
ted that it was abundantly clear the substantial issues of the 
could not be tried before a jury. The only just way was to let 
question be tried once and for all along with the counterclaim 
‘o the price of working coal and as to negligence involving 
tific and probably also local investigation. Large bundles of 
respondence between the parties had also to be considered. 
\lr. Mauauam followed on the same side, and submitted that on 
counterclaim alone the case could not conveniently be tried 
fore a jury. 
Lord Justice Moutton thought that the defendant did not say 
‘ all the goods were not worth the price at which they were put 
1 in the invoices. The goods they objected to as goods 
unted to no more than about £300. 
'y, Mgaqer, who appeared with Mr. McHarpy for the defen- 
': What I say is that the whole equipment, lock, stock and 
|, isuseless tous. I do not object to the goods, article by 
le, but put altogether they do not constitute a complete elec- 
equipment for my colliery. 
'r. MavuGHam said that if the defendant admitted that, except 
£200 or £300 worth of goods specified, the goods as goods were 
‘ the price at which they were supplied, that very much 
‘ened the case. The matter now practically resolved itself as 
« questions in the counterclaim. Defendant alleged that the 
were of no use to him, and that the goods as delivered consti- 
1a breach of warranty. There was an issue as to when the 
‘ should have been completely installed. The amount payable 
‘ie claim and counterclaim must rest on the balance of expert 
nce as to what was reasonable having regard to the conditions, 
evidence as to defects in installation, and upon evidence as to 
' value of the goods. 
\\r, MgaGer, for the defendants, submitted that by the contract 
plaintiffs undertook to complete the installation in eight 
‘ccks, He referred their Lordships to various instances of 


flooding of the mines, and said it was a question of fact for the 
jury as to whose fault it was that the flooding and breach of 
contract took place. 

At the conclusion of the arguments of counsel, Lord Justice 
VauGcuHan-WIL.1as said, in his opinion, they could not interfere 
= the discretion exercised by the Master and the learned 

udge. 

The other Lords Justices concurred, and the}, appeal was 
accordingly dismissed with costs. 


THE Mayor aND Corporation oF DupLEY v. THE DUDLEY, 
STOURBRIDGE AND District Exgorric Traction Co., Lrp. 


In the Chancery Division of the High Court on Wednesday, 
May 30th, Mr. Justice Swinfen Eady heard a special case stated 
by the arbitrator appointed to fix the price to be paid by the Cor- 
poration for a light railway taken over by them from the company 
inthe Dudley District. Mr. Cripps, K.C., and Mr. R. J. Parker 
appeared for the company; and Mr. Balfour Browne, K.C., and 
Mr. V. Knox for the Corporation. 

Mr. Cripps, K.C., said the special case was set down under the 
arbitration, and the point the Court was asked to decide was a 
point arising in connection with the principle upon which the price 
of the light railway was to be determined. The railway in question 
was being sold pursuant to an agreement and a certain light rail- 
way order. The original agreement was that the price should be 
ascertained by the Board of Trade, but that had been superseded 
by an agreement to send the matter for arbitration, so that this 
question could be raised. The real point was the basis upon which 
the award ought to be made; whether the railway ought to be 
valued as an income-earning property, or upon the principle by 
which tramways were valued under the Tramways Act. The rail- 
way in question was a single line of about two miles in length, but 
the question affected all light railways constructed under the Light 
Railways Act. Section 63 of that Act provided that local authori- 
ties in whose district light railways were constructed might, within 
six months after the expiration of 25 years, or within six months 
within each subsequent period of seven years, require the company 
to sell the railway on the terms of the Corporation, paying the fair 
market value as a going concern. With regard to the railway in 
question, an agreement was entered into between the Corporation 
and the company, which, after reciting that the company was pro- 
moting an order, and the Corporation were opposing it, provided 
that the company should construct the railway proposed to be 
constructed by the Order, and at the expiration of four years from 
August, 1898, the Corporation should purchase, and the company 
should sell it, the price to be settled by the Board of Trade. There 
was no reference in the agreement to any special method of 
settling the price. The railway was duly ccnstructed, and it was 
sold on September 25th, 1901, to the Dudley, Stourbridge. and 
District Electric Traction Co., Ltd., the present defendants. At the 
expiration of four years from August, 1898, the Corporation gave 
notice to purchase all the existing tramways in the borough of 
Dudley, and in February, 1903, they gave notice that they required 
the company to sell so much of the railway works as were con- 
structed within the borough. The company denied the right of the 
Corporation to purchase, and commenced an action to restrain them 
from proceeding with the purchase, but it was decided against the 
company, by Mr. Justice Kekewich, andatthe present time Mr. Justice 
Kekewich’s order stood. It being found impossible to raise the present 
question before the Board of Trade, the parties agreed to refer the 
settlement of the price to an arbitrator, and Mr. Harris was 
appointed. He submitted the special case to the Court. The Cor- 
poration’s contention was that if they purchased on the basis of the 
railway being a profit-earning concern, the company would be 
getting the profits twice over. According to the arbitrator on the 
basis contended for by the Corporation the value would be £16,000 
odd, and on the basis claimed by the company it would be £32,576. 
The former, however, was merely for rails, and the latter included 
ten single-deck cars. 

Mr. Batrour Browne submitted that the real question was 
what was the true interpretation of the agreement entered into 
between the parties, and in order to ascertain that it was necessary 
to look at the order. Looking at the agreement, it was reasonable 
to suppose that the parties contemplated that the price to be paid 
for the railway when it came to be bought at the end of four years 
would be a price based upon the constructural value and not on the 
basis that the company were to have an exclusive right of working 
the tramway for ever. 

At the conclusion of the arguments, his Lorpsxrp said that he 
would consider his decision. 


In re CRIGGLESTON CoaL Co. 


In the Court of Appeal, before the Master of the Rolls and Lords 
Justices Romer and Cozens-Hardy, on May 31st, the case of in re 
the Criggleston Coal Co., Ltd., and in ve the Companies’ Acts, 1862 
to 1893, was heard, on the appeal of the debenture-holders of the 
company, and of the company against an order of Mr. Justice 
Buckley, whereby he directed that the company should be wound 
up by the Court in the usual way. 

Mr. BuckmasTER, K.C., in support of the appeal, said the real 
appellants were the debenture-holders, the company being merely 
joined to prevent any technical objection to the debenture-holders 
being able to prosecute the appeal. The order for winding up was 
made on the petition of the British Insulated and Helsby Cables, 
Ltd., judgment creditors for £716 for cables supplied to the 
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Coal Co. The learned judge had made the winding-up order, not- 
withstanding the fact that upon the evidence there was nothing in 
the way of assets for distribution among the creditors, he making 
the order on the ground that the creditors were entitled as a matter 
of right to the order, and that it did not lie in the mouth of the 
company to refuse that right. He (counsel) submitted that whatever 
way the property of the company was dealt with, not enough could 
be got: to satisfy the first debenture-holders, and that the judgment 
of the learned judge was not in accordance with the long line of 
recognised authorities affecting the question, and that therefore the 
winding-up order should be set aside. 

After hearing Mr. YouncEr, K.C., in support of the decision of 
Mr. Justice Buckley, their Lordships dismissed the appeal on the 
ground that, if the creditors were represented by the Official 
Receiver, there was a possibility of the petitioning creditors getting 
payment of at least some portion of their debt. 


THE RESPONSIBILITY OF CONTRACTORS. 


AN interesting case was heard by Judge Willis at the Norwich 
County Court on Wednesday, May 30th. It is a case which shows 
in a striking way the responsibility of electrical contractors and 
electrical engineers generally towards their clients or customers, 
who, owing to their lack of technical knowledge, must necessarily 
place themselves very much in the hands of the contractors where 
no consulting engineer is employed. The facts of the case as 
reported are briefly as follows: — 

Dr. Osburne, who owns a private asylum near Norwich, had an in- 
stallation consisting of an oil engine, dynamo, a set of accumulators, 
and the usual accessories. In September, 1903, he called in the 
original contractors, Messrs. Lea, Son & Co., Shrewsbury, to report 
as to the condition of the plant, and to give an estimate for putting 
the same in thorough working order. Messrs. Lea, Son & Co. 
reported that the principal fault lay in the cells, which were in a 
very bad condition, they therefore advised that the sections be 
renewed throughout. Then, as regards the engine, they suggested 
the addition of a heavier fly-wheel or a second fly-wheel to permit 
of the lights being run direct from the engine in order to save the 
cells. The dynamo also, they said, would require a_ slight 
alteration to allow of direct running. For carrying out the above 
work and “putting the whole of the installation in thorough 
working order,” they quoted £130 to £140, the exact figure 
depending upon the amount of credit given them for the old 
battery plates. The work was completed in the beginning of 1904, 
and ran on for about 18 months before entirely breaking down. In 
the meantime troubles had been experienced, due to fluctuations in 
the lights, and it was also noticed that it was necessary to run the 
engine for much longer periods than it was thought should have 
been necessary. 

About November, 1905, the light failed altogether, and a local 
electrical engineer, Mr. F. Woolnough, was called in, who reported 
to Dr. Osburne that the accumulators were in a very bad condition, 
and that it would be necessary to take out the plates and straighten 
tiem, and to fix certain new positive sections. Commenting on the 
fact tuat the plates had not been in use for two years, he attributed 
the reason of the breakdown to the fact that plates of one maker 
had been put in the boxes of another maker; and the boxes being 
too large for the plates, the latter had separated from each other 
and buckled badly, and also allowed the glass separators to fail to 
the bottom of the boxes. This report was sent on to Lea, Son & Co., 
who replied that the remarks in the “so-called report” were 
absurd, and “were the veriest twaddle imaginable and were per- 
fectly ridiculous,” and advised Dr. Osburne “ not to let the man 
touch them,” the man in question being Mr. Woolnough. Mr. 
Woolnough, however, was instructed to do what he could to keep the 
lights going, and he straightened the plates as well as possible, 
inserting teak wedges boiled in paraftin between the sides of the 
boxes so as to keep the plates in position. 

As Messrs. Lea Son & Co. still took a somewhat high-handed 
position and declined to admit responsibility for the breakdown, 
a London expert, Mr. Frank Broadbent, was called in, in February 
of this year, to make an independent report on the whole question. 
In this report Mr Broadbent pointed out that plates of the A.B.P. 
Co. had been put into Chloride Co’s. boxes which were too large, 
both as regards width and length for the plates. As the plates 
were of the hanging type, the lugs, instead of taking a good bearing 
on the glass edges, rested on their extreme points, tending to allow 
the plates to sag and buckle. This, in itself, it was pointed out, 
would not have been so serious had the plates been mechanically 
held together so as to prevent their separating from each other. 

The third point complained of in the report was that only two 
rows of glass insulators instéad of three had been provided between 
-~ _ which further aggravated the tendency for the plates to 

JUCKIe, 

Reporting on the general arrangement, Mr. BRoaDBENT pointed 
out that although the second fly-wheel had been added to the 
engine, the engine itself was not of a type which permitted of 
direct running, owing to excessive fluctuation of speed, and even 
had this not been the case, no provision had been made to’ cut the 
batteries out of circuit. 

Again, only one ammeter was provided on the switchboard, which 
was in the main dynamo circuit, and the attendant was not ina 
position to read either the charging or discharging current work- 
ing through the battery. 

Upon this, Dr. Osburne sued for damages, and the contractors 
relied for their defence upon the carelessness or negiigence of the 
attendant. The plaintiff’s experts maintained that no amount of 


care on the part of the attendant could have prevented the 
batteries falling to pieces under the circumstances. It was 
admitted by Mr. Broadbent, in cross-examination, that it was not a 
universal custom to provide side supporting grids and straps as in 
the D.P. cell exhibited in court. He pointed out, however, that 
the A.B.P. plate was a mechanically weak one, and that it was, 
therefore, even more necessary to support the plates or hold them 
together, than was the case with certain other and stronger types 
of plates. The defendants called some of their employés as 
witnesses to prove that the battery and plant were not kept ina 
clean condition, thus imputing carelessness on the part of the 
attendants. They also called representatives from the A.B.P. Co. 
to show that it was not their usual practice to fit side supports to 
the plates in this size of cell. They had, however, to admit in 
cross-examination that mechanical support was an advantage, and 
that they supplied frames when called for. 

Perhaps, the most damaging part of the evidence against the 
defendants was contained in their own correspondence, which the 
plaintiff was able to obtain by means of the legal process known as 
“discovery.” This correspondence showed that Messrs. Crossicy 
Bros. advised Messrs. Lea, Son & Co. that the engine would not be 
satisfactory for direct electric lighting even with the addition of a 
second fly-wheel owing to the fact that it was not an electric light 
pattern of engine, and the governing, therefore, was not sufficiently 
sensitive. In spite of this, however, the defendants fitted the second 
fly-wheel without advising Dr. Osburne that it would not be satis- 
factory, and charged for it as though the work had been properly 
and efficiently carried out. 

It was further shown that the defendants obtained quotations for 
new pattern sections from several makers, some of whom specifically 
mentioned the frames for supporting the sections. The defendants, 
however, accepted the lowest quotation, with the above results. 
There is, of course, nothing against a firm accepting the lowest 
quotation if the conditions are equal, but here is a case in which a 
firm were entrusted to carry out certain work, they obtained their 
own price for it, the client placed entire trust in their doing their 
best for him, and in the result the contractors carried out work 
which they were told by the makers would not be satisfactory, and 
accepted the lowest tenders for renewals, which tenders did not 
include everything necessary for a satisfactory job. 

It is for the good of the trade generally that such cases should be 
brought to light, and Dr. Osburne is to be commended for having 
declined to accept the £20 offered by Lea, Son & Co. in order to 
avoid taking the matter into court. Judgment was given for the 
plaintiff for the full amount claimed on the battery item, and a 
further amount for extra fuel used in consequence of being unable 
to run direct. 

Another satisfactory feature of the case was that a technical 
Assessor was appointed to sit by the Judge to assist him in the 
matter of technical terminology and in apportioning the value of the 
damage. The Assessor was Mr. S. G. C. Russell. 


PARLIAMENTARY. 


L.C.C. (Electric Supply) Bill. 
(Continued from page 901.) 
Turspay, May 29TH. 


Mr. Freeman, K.C., brought up the following new drafting of 
Clause 11 :— 

“1. The Council may at any point or points within the area of 
supply furnish a supply of electrical energy at such price and upon 
such terms as may be agreed to any company body or person own- 
ing or working any railway tramway tramroad canal navigation 
docks or waterworks whose undertaking is situate either wholly 
within or partly within and partly without the area of supply and 
where such undertaking is situate partly without the area of supply 
such electrical energy may notwithstanding anything contained in 
the principal Acts be used in part outside that area provided 
always that the Council shall not furnish a supply under this sub- 
section for use wholly within the area in which any authorised dis- 
tributor is authorised by Act of Parliament or provisional order 
confirmed by Parliament to give a general supply of electrical 
energy without the consent in writing of such distributor and elec- 
trical energy supplied under this sub-section to any company body 
or person shall not be used without the like consent by such company 
body or person for lighting purposes to an extent exceeding in any 
one year 20 per centum of the total amount of energy supplied to 
such company body or person in such year: 

“Provided also that the Council shall not furnish a supply under 
this sub-section for use within the metropolitan bocoughs of Ber- 
mondsey or Poplar at any docks situate partly within and partly 
without either of the said metropolitan boroughs and to which at 
the passing of this Act a supply of electrical energy is being 
afforded by the metropolitan Borough Councils of Bermondsey or 
Poplar as the case may be without the consent of the metropolitan 
borough council affording such supply but that consent shall not be 
unreasonably withheld and any question which may arise as to 
whether that consent is or is not unreasonably withheld shall be 
determined by arbitration : 

“ Provided that nothing in this section shall authorise the Council 
to supply electrical energy for the purpose of working any railway 
unless the company body or person owning or working such railway 
is authorised by Act of Parliament or by an Order confirmed by of 
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having the effect of an Act of Parliament to work such railway by 
electrical power. 

«2. The Council may also at any point or points within the area 
of supply furnish a supply of electrical energy to any Government 
department or any person who may desire to be furnished with a 
supply upon such terms and within such time as may be agreed 
upon provided that the Ccuncil shall not furnish a supply under 
this sub-section for use within the area in which any authorised 
distributor is authorised by Act of Parliament or provisional order 
confirmed by Parliament to give a general supply of electrical 
every without the consent in writing of such distributor. 

‘3. The Council may also transform distribute and use electrical 
on rey generated or obtained under the powers of this Act for all 
or wy purposes in connection with any building work structure or 
ui icrtaking for the time being belonging to or maintained by them 
vo: under their control or in connection with the exercise of any of 
th |: statutory rights or the discharge of any of their statutory 
ol ications for the time being: 

‘Provided that nothing in this sub-section shall empower the 
(. cil to use electrical energy generated or obtained under the 
pots of this Act for or in connection with any such building 
wl. structure or undertaking which is used for the purposes of 
« © ls weights and measures testing stations coroners’ courts fire 
b: -ade stations parks open spaces pleasure grounds or workmen’s 
d -liings (except in those cases in which the Council are at the 
p: -ing of this Act themselves furnishing a supply of electricity) 
w ‘onthe area in which any authorised distributor is authorised 


|» Act of Parliament or provisional order confirmed by Parliament . 


t. ive a general supply of electrical energy without the consent in 
w: © ig of such distributor.” 

FREEMAN also brought up certain other amendments, one of 
w had the effect of enabling authorised distributors to appeal 
t. -« Board of Trade if the price charged was considered to be 
ive. 

. CouRTHOPE Monrog, then addressed the Committee on 
bef of the Borough Councils of Bermondsey and Fulham. Mr. 
M.-ve argued that it was unfair that the L.C.C. should have 
pe -r to appeal on the question of price. Already the Council 
ha  xtensive powers of control over the Borough Councils—in 
ret renee to such matters as street widenings—so that they could 
“. . home” on the boroughs in many ways. To add to those 
prs, would be to bring in a great element of danger to the 
bc » ghs, and would mean that they would practically become 
at houses” to the L.C.C. In the case of Bermondsey, there 
w . | be two sets of legislation at work. There would be the 
B. ) ondsey clause, which said that they were not to sell below a 
ce in price, and then with the appeal to the B. of T. that price 
probably be lowered. Bermondsey had made its electricity 


su; successful, and, in face of considerable competition, had 
ca}. vred the supply to the Docks. 

r. A. WricHt, M.I.E.E., the consulting electrical engineer to 
St: ney, was then ealled as a witness in support of the opposition 


of iit borough. He said that last year his Council had an agree- 
mt with the Administrative Co., by which the company was to 
er | a generating station for Stepney and give the Council a 
Sup 
ross-examined by Mr. FREEMAN, K.C., Witness said that his 
Co: ivil objected to Clause 35 (the B. of T. appeal clause). He 
ad: itted, however, that if the Borough Council had an appeal to 
th. B. of T. in regard to the price charged by the L.CC., the 
po. tion would be quite fair. His Council objected to being told 
how to carry on its business. 

the Commirrre: If the L.C.C. were willing to enter into a 
sin lar agreement to that which the company had last year with 
the Administrative Co., no doubt his Council would withdraw its 
opposition. Stepney had customers for a large amount of motive- 
power, and the policy of the Council had always been to make the 
prices so low that as many of the ratepayers as possible could take 
a supply. It had endeavoured, and had succeeded, to give a 
supply cheaply, and rather than make a profit it reduced the 
price, 
Mr. Sanvers (for Islington Borough Council) then submitted his 
case for that authority, and called Mr. Gay, the electrical 
engineer, 

‘The Committee adjourned for a fortnight. 


Telegraph and Telephone Work in Ireland.—In_the 
Parliamentary Papers last week, Mr. Sloan asked the Post- 
masivr-General “whether it is proposed to abolish the Irish 
northern engineering district, having its present headquarters 
at lsclfast, and to remove the superintending engineer at that city 
and lis staff to Dublin: if so, whether he would state the reason 
for (he change, and will the Belfast staff be compensated for such 
enforced removal and for the increased cost of living in Dublin ; 
woul he say whether the major portion of. the telegraph and tele- 
phone work in Ireland was carried on in the northern district ; 
unl, so, would he reconsider any decision to abolish the Belfast 
lwadqoarters, especially in view of the increase of telephone 
bisinoss which would be thrown on that district when the National 
Tel) hone Co.’s undertaking was absorbed in 1911.” The Post- 
uuster-General in reply, stated that “it is proposed to transfer 
the saperintending engineer and his headquarters staff from 
Belfast to Dublin with the object of improving the administration 
venorslly, The officers will receive the same rates of pay as other 
officers stationed in Dublin, and their removal expenses will be 
paid in accordance with the usual scale. Dublin was the most 
important centre in Ireland for both telegraph and telephone 


Work,” 


CONTINUOUS CURRENT MOTORS. 


By J. W. BURLEIGH. 


THE design of continuous current motors has undoubtedly 
been greatly improved during the past few years, and the 
cost of manufacture is much less than formerly. Severe 
competition in prices has rendered cheap production an 
absolute necessity, and to attain this end it has been 
necessary to make a more scientific use of materials employed 
in the machine, and also to take advantage of the present 
knowledge governing the laws of commutation. 

One gathers, however, from recent developments that 
designers have come to the end of their tether as far as the 
utilisation of material is concerned—I refer to the now 
fashionable commutating pole, as by its adoption the cost of 


production for a given output cannot be less, it naturally 
follows, therefore, that trouble must have been experienced 
in securing sparkless machines with natural commutation. 

Although something can be said in favour of commutating 
poles in certain special cases, I am of opinion that by a 
suitable design, having due regard to a minimum distortion 
and reactance volts, combined with a low voltage per 
segment, it is, for ordinary machines, quite unnecessary to 
use a complicated and expensive device. 

It appears at the present time that the four-pole type of 
motor is by far the most popular design, and some firms 
favour this type of machine down to such a small output as 
1 H.P., in some cases even lower than this. 

Now, seeing that sparking is the greatest difficulty to 
contend with, it is not quite so easy to see why this should 
be so, as a two-pole armature is not nearly so susceptible to 
sparking troubles, especially below, say, 15 H.P. 

As is generally known, the reason is due to the fact that 
it matters not whether a four-pole armature has a lap or a wave 
winding, the resultant reactance voltage is nearly twice that 


Fia. 2. 


of a two-pole winding (I use the word “nearly” for the reason 
that the “ free length ” of armature coil ina four-pole arma- 
ture would be somewhat less). And, too, we must not 
forget that by using the same number of commutator sec- 
tions the maximum difference of potential between two 
consecutive commutator segments is in a two-pole armature 
half as much as in a four-pole. 

From the manufacturers’ standpoint, possibly the small 
four-pole design has hitherto justified its use ; that is, com- 
pared with the ordinary two-pole with circular yoke. One big 
point in favour of the four-pole system is that there are 
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half as many armature ampere-turns per pole ; another is the 
much less section of yoke ring, thereby reducing weight and 
cost. The saving in the field-magnet system rather more 
than offsets the extra expense incurred in armature winding. 

The writer has designed a two-pole magnet system which 
has practically the advantages of the four-pole type in 
reducing distortion, the yoke ring being very little heavier, 
and copper on magnets about the same, usually slightly less. 
This system is also very effectual in reducing the heating 
of field coils and armature, owing to a much larger radiating 
surface than is found in the usual ventilated motor. 


Fic. 3. 


A short description of this magnet system along with 
some comparative designs may be of interest. 

A distinctive point in this two-pole system consists in 
dividing each field pole into two portions, A A and B B (see 
fig. 1), leaving a large aperture in the yoke between these 
portions as marked ¢. It will readily be seen that this part 
of the yoke is not effective magnetically, therefore only 
sufficient metal D p is left to hold the useful magnetic parts 
together. It will be noted that to produce pole A A two 
field coils are shown. This is not necessary when the spark- 
ing factors are especially good, as one coil suitably shaped 
would sutftice to encircle the two portions. Small spaces & K 
are left between the two portions of the pole to allow of air 
passing from the armature and through the opening in the 
yoke. Further description is probably unnecessary, as the 
other points manifest themselves in the somewhat brief 
comparisons whieh follow. 

Designs within a small percentage of accuracy have been 


Fia. 4, 


worked out for a small motor with four-pole field, ordinary 
two-pole, and two-pole with field system as shown in fig. 1, 
the output for all three cases being 54 Bu.P. at 1,050 
revolutions per minute, and the terminal voltage being 
220. 

There is not a very considerable difference in cost for 
either of the designs. I have estimated that type fig. 3 
will cost 14s. and fig. 4 5s. more for material than fig. 2. 
But the saving in time in winding the armature, and time and 
material in commutator will be about 12s., thus leaving a 
balance in favour of the divided pole type. 

The following figures will give the principal details of 
windings and reactance volts. (It is, of course, obvious that 


armature windings for either of the two-pole types would bg 
the same.) These data show at once the full advantage of 


the two-pole winding as far as commutation is concerned, 


as it will at once be noted that the four-pole requireg 
117 sections, whereas 88 will give a better result in two-polg 


windings :— 

Two-pole. Four-pole, 
Diameter of armature 1 34 84 
Length of armature overall ... 5: 5: 


3 
Ventilating ducts One 3 in. wide One 4 in. wide 
4 


Effective length 4°28 28 
Number of slots ae 44 39 
Size of slots ... a 27 in. x ‘9 in. 29 in. xX lin 
Number of conductors 704 702 
Conductors per slot ... 16 18 
Size of conductor 14 s.w.G 2/17 s.w.a 
Commutator sections 88 117 
Turns per section... ash 4 3 
Diameter of commutator... 53 64 
Bar and insulation ... a 197 in 175 in. 
Width of brush Sin. 4 in. 
Sections short-circuited ... 3 3 
Frequency... 304 359 
Embedded length 
Free length 32 in. 20 in. 
Inductance 00012 ‘000058 
Current per conductor 10°5 10°5 
Reactance volts 2°24 135 Xx 2 
Volts per segment 50 7°52 


From a manufacturing standpoint, it is, in small machines, 
obvious that armature disks should be so designed that 
the same number and size of slots can be employed for 
any of the usual voltages up to 500. This is not at all an 
easy matter with armatures having four-pole windings, bub 
with the two-pole type it is much easier to attain this end, 
This will, perhaps, be more evident from a brief considera 
tion of the designs taken for comparison. For example, if 
will be noted that in four-pole, 220-volt design, the reactance 
voltage is high enough for sparkless running. Now if it be 
required to wind this machine for 500 volts, using the same 
core plate, it will be found that total reactance will be nearly 
6 volts. and maximum volts per section will be 17, from 
which data it will be very evident that the result would be am 
illuminated commutator. By adopting magnet systems, as 
shown in figs. 3 and 4, it is not difficult to wind successfully 
for 500 volts. In the case under consideration, the number 
of sections in the commutator would equal the number of sloté 
multiplied by three. This would mean a machine havinga 
reactance of 2°8 volts, and the volts per section would be 7°58 
Using an armature with this winding, in magnets as design 
fig. 8, would make a fairly good machine from a commir 
tating point of view, although the ampere-turns per pole om 
armature is twice that of the four-pole. To render digs 
tortion effects sufficiently within limits would mean that @ 
much longer air-gap would have to be used in this type. 

It will be apparent, however, that by using the divided 
two-pole type, as fig. 4, the distortion for equal gaps will be 
practically the same as in fig. 2. Possibly one might argue 
that thereversing field with divided-pole magnets would notbé 
quite as good as when using a four-pole system with similar 
gap. Something may be said in this direction; but even if 
the reversing field is by a small amount diminished, this is 
more than counterbalanced by the large increase in width of 
commutating zone. This increase in commutating zone if 
usually about 40 per cent. for like polar span of armature. 

That a wide zone is conducive to sparkless collection # 
well known, although I am unaware that any definite figures 
have as yet been put forward showing its relation to the 
other sparking factors. _ 

I think it is clear that a divided-pole machine has sever 
points in its favour. It is cheap to construct, has good 
commutating properties, and has much more better ventilation 
than the usual design. In fact, it would not be too much@ 
expect an output of from 15 to 20 per cent. more than in# 
four-pole type, using the same quantity of material. It wil 
be noted that this system of divided poles is quite applicable 
to multipolar machines. 
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Annual Dinner.—The staff of the Middlesbrongll 
Corporation electricity works held their fourth annual dinner Omg 
Wednesday, May 30th, at the Zetland Hotel. 
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Supplement to the “*‘ ELECTRICAL REVIEW,”’’ June 8th, 1906. 


REVIEW” LIST 


| Year of | Pressure Frequency | Total “Max loaa| Storage Tota! Private No. and No. of H.P | Percent. | 
Place. Supply Authority. lopening | Engineer. of supply, and | perpen | recorded | <7 capital r lighting, Rh of private | of traction | all ese agein- | Price char 
volts. Phase. | inkw. \discharge.| motors. motors. eqvt. 6 dur-| per unit, pe 
a, dis ge.| amps. lamps. | ing year. 
1 ABERDEEN .- Corporation .. .. «. | 1894 | J. Alex. Bell... Direct .. 3,810 2,295 | 420 KW. £269,321 113,414 296 are... 475=2016 HP. 160=4,000H.P.. 172,977 122 Lg.6&2; pb. g 
2 ABERYSTWYTH .. | Chiswick Elec. Supply Corpn, | 1895 | KE. P. Perkins ..  220&44@ Direct .. 240 187.6 35 KW. 13,381 9 are,1 .. H 1; 
3 ACCRINCTON .. +» Corporation .. 1906 Gray .. 230 & 460 | Direct .. 535 256 160 Kw. £45,707 18.631 | IGare,62inc. 43=195 25,439 Lg. 4; pb. Iz. 33 
4 ACTON Urban Distriet Council -» | 1905 J. Martin Blair 2308460 Direct .. 780 211 460 Kw. 256,27)! 17,957 G4 are,128ine., 26=150 n.P. 20,443 Lg. 5; pb. ly. 4; 
mtr.-gen. Ig. 45 
5 ALDERLEY EDCE Wilmslow Electric | 1899 Cuthbert 210 Direct .. 242 84.4 30KW. £44,48 12,713 3  10=384 HP. 12,713 40 Lg. 7& 4; pb. 
6 ALDERSHOT TOWN .. Urban District Council F. Garside 420 Direct... 440 146 150A. £24,500 inc.,| .. 9.970 
7 ALLOA -. Corporation | 1902 J. Napier 220.8 440 Direct 58 £9,500) 2800 Ware .. 7-9mr. 3,325 3 
8 ALNWICK .. | Northern Counties Elec. | 1902) J. W. Summerside* 280 & 460 Direet .. 150 104 300 A.H. £12,000 Lr. 5k to 42 pr; 9) 
Supply Co. . | 4g. tod; pr. 2 
ALTRINCHAM & DIST, Altrincham lectric Supply. 1895 H. C, Caldwell 100 80—, 1-ph. 660 446 £61,885 38.676 7=30 Ay 47,676 Le. 6; pr. 3 
16 ATHERTON .. | Urban District Council 1903 Chas, Y. Astbury | 2404.0... 50— 2-ph. 300° 50 2,35 2are 2— 
500 D.c. £10,00: 2.350 12 ar 12=194 wr. 7.000 Lg. 5; pr. 14 
11 ASHTON-U-LYNE Corporation... 1899) Appelbee 2408480 | Direct .. 1,260 1,014 £64,662 19,746  98are,130inc. 36=144 H.P. |120=3,000H.P. 100,582 Lg. 4; pb. Iz. 1.6 
12 ASTON MANOR .. Corporation .. | R. Foster 2304460 Direct .. 2,265 820 £95,00) 21,913 are, 30inc. 52=409 36=1,800 H.P. 80,921 Le. 38 to 
13 AYR Corporation : Roland Marshall 1,325 600 100 Kw. £92,234 37,818 34=118 32=800 BLP. 63,000 Ly. 53 pb. 2 
14 BANBURY & District Elec. Sup- + 1903. Arthur J. Wray Direct .. 462 | 151 100 Kw. 6,467 10=763 8,687 49 L = 2; ph 
15 BANCOR (WALES) Corporation... 1900 | P.F. White .. | 2008400 | Direct 290 187 40 KW. £26,500) 10,003 15=74: | 11,889 2) 5; 2A tol 
16 BARKING Urban District Council =... 1899 L. Howard .. | 230.8460 Direct .. 1,010 |. £60,000) 13,827 19 are, 494 ine, 64-493 HP. 24-600 BLP. 44,292 92 Lg. 43; pb. 
17 BARNES & MORTLAKE Barnes Urban District Council | 1901 Davidson.. 210 & 420 Direct. 470 320 300 KW. £48,000 25,520 arc, 315. 42—367 36.423 L iz. 13 
18 BARNSLEY .. Corporation 1900 EVA. Barker pirect .. 1,375 78000 KW. £70,804 39251 108 are, 113550 55,176 Lg.7 & 2,0r4; pl 
ne 1. 1 
19 BARNSTAPLE .. .. Corporation —.. 19038, W. Hadfield... 280 460 Direct. 375 195 £29,910 7.000 | 18-39 HP. 10.355 30 
20 BARROW-IN-FURNESS Corporation .. 1899) Burnett... 220.8440 pirect 1,025 817° 800 KW. £99,540 11,103 Gare, 44 ine. 109=495 32=752 78,493 10 & 3, or 
“orporatio: 890 | Francis 100 A.c., 2s 350 1}, or 2, to 
21 BATH .. Corporation .. 189 Francis Teague 2,200 919 350 Kw. £152,951 0,832 (192 are, 14 ine. 78=125 67,307 | pb. Ig. ar 
22 BATLEY . .. Corporation .. | 1908 |S. D.dones | 2208440 | pirect 850 578 9KW. £40,950 8442 Ware, 50ine. , 46=242 | 321,173 43,628 Lg pb. lx. 
23 BECKENHAM .. Urban Distriet Council | 1900 | J. Tapper .. | 008400 | 550 310 £62,552 20447 are, 86ine. 5=13 HP... 33,929 I 
24 BEDFORD .. Corporation .. 1894 Phillips, 1058210 1-ph. 860 560 £94204 11,692 Bare. 564ine. 22—92 45,165 1 
‘orporati ‘ 1895 fietor A. H. 220 & HO Direct .. 3,400 375 268, 6,207 are. 29 inc. 30,382 HP 
25 BELFAST ++ | Corporation. 14375 100.4. £268,200 146,207 dare, 29 inc. 30,382 HP... 10,2 235,774 Ls 68 ( 
26 BERWICK-UPON-TWEED Urban Electric Supply Co. .. 1903 J. Hayward 240.6 480 | Direct... 180 110 9 KW. £27,000 3,904 23=124 np. “T1004 2g 
BEXHILL-ON-SEA .. Corporation .. 1900 W. T. Le Feuvre | 220 & 440 pirect 650 23 KW. £33,000 11,500 48 are,512 ine., 24.916 I 
28 BEXLEY .. Urban District Council .. 1903 C, Mittelhausen | 450 ac. Ly. 96, | 187 Kw. : 5,815 155 ine., 108 7=162 | 32=800 HP Le. 63 pr 3 to 
29 BIRKDALE District Elec. Supply | 1902. H. Bentham .. Direct .. 300 251 KW. £31, 18,294 50 2=10 BLP... | HP. 21,503 39 
oO. Nernst 
30 BIRKENHEAD .. ++ Corporation —.. 1896 W. Bates | 1,400 208 kw, £121,771 6H,929 OB are 93=361 Hep. 78,278 19.5 Ly. 3& 14, or 5 
31 BIRMINCHAM .. Corporation —.. .. | 1891 | R.A. Chattock.. 2208440 Direct .. 5,760 4,761 I44kw. | £815,713 241,554 758 =3,279 320,250 23.8 
ROD > Wheel: 110, 220 A.C.,| 50—,1-ph..! 4,518 “7 2,15 & 
32 BLACKBURN .. Corporation .. ] Whe $,51 2,100 200 KW. £235,700 07,094 207 are, 432 ine. 260— 1,150 4.1 1,700 HP. .. 155.689 Ly. 6 3, or 4; p 
33 BLACKPOOL .. Corporation .. | Charles Furne 500 3,250) 1,900 175 kW. £180,000 58,338 26Sare, dine, 48=384 HP. 118,418 Le. 6 &2, or 53* 
34 BLYTH & COWPEN .. Northern Counties 1901) W. Fairweather 2380 Direct... 600 215 40 Kw. £45,005 14,696 864H.P. 31,995 I 
35 BOOTLE. Corporation... Clothier Direct .. 2,050 1,232 46,420 281 are, 988 1,2001.P... | nw... 74,123 20 Ly. 6 & 14, or 
36 BOLTON .- Corporation aie 1804 A. A, Day 50 & 1600.0. 5,000 2,854 £269,618 132,889 8 arc +» AIR=3,586 See other 220,792 15 1. ord: p 
37 BONESS.. National Electrie Construction 1905 J. M.MeGown.. & 460 | Direct. 200 D4 240 KW, 2,500 2=204.P... 3,030 I 
Co, (for the Corporation) | 3,08 48-5; pb. lg. & p 
38 BOURNEMOUTH Corporation —.. oe 1992 J. Bulfin 500 Direct .. 1,200 1,000 £316,048 132 are 
| ine. ty. Ig. 2 
39 BOURNEMOUTH. POOLE Sjournemouth & Poole Elec, 1889) Ingram 100— 1-ph., 3,810 2,189 355 KW. £363,457 130,911 115 Nernst .. 94=379 WP. 
CHRIST TCH HUR' RCH Supply Co. 250.& & direct 52=1,300 H.P. 173,250 12 Lg. 7 34, or 6 
40 BRADFORD... | Corporation 1899 ALS. Blackman Direct .. 8,680 6,265 £696,000 164,391 53 are - 1,311- 6,825 | See other | 387,988 
41 BRAY | Urban District Council 1892 W. J. U. Sowten 200 G0—, 1-ph 320 108 £15,000 3lare, 200 ine. Table 
42 BRECHIN | North of Scotland Elec. Lt, & | 1901 Harry Dixon, res." “40 480 Direct 282 93 £33,700 11,200 251 ine, 3 21-1102 np. 15,019 24 ig 6 & dor 
43 BRICHOUSE .. Corporation —.. 808 A. Aspinall... 110 Direct .. 40 42 22 KW. £4,654 2.500 12-20 3.921 31 
44 BRICHTON .. Corporation 1891 115. & | Direct .. 10,475 5,019 400 £700,000 372 306 = 1,160 80=2,400 298,117 5 &1.or 4: ph 
A. Wright (Cons. 1200a.H.tr. approx. ine., 4 Nernst 
45 BRIDCEND .. Urban Distriet Council 1903) T. Thomas 60—, 1-ph. 90 are, 93 ine, 4=10 HP... pr 
46 BRIDCWATER .. .. Bridgwater & Dist. Elee. 1904 Harold Walker., 230 & 400 Direct 200 40 25 xw. | £23,10 3,000 are, 184. 8=18 HP... 3.500 als 
220 & 44 1, or 2 
47 BRIDLINCTON .. Corporation —.. 1905, Arthur J. Beckett Dirett .. 440 210 480 £13,000 11,688 20 14,471 73 Lg. 5 pb.lg. 
‘orporatic RY: . Favaday 250 & 500D.C.) 93, 1-ph. 0,050 4.2: “p7 > N. £5, ine. £5, £ 
48 BRISTOL. .. Corporation .. 1893 H. Favad 10,05 4,840 TO KW. £671,016 195,940 37 4,000 Bop... 300,457 6.05 Lg. 4! to3, w. dis.s 
49 BROMLEY (KENT) .. (Kent) Elee. Lt. & 1898 RL R. Barker .. 210 Direct .. 1,200 600 £81,725 27,414 677 are, Gine. 20-155 HP. 64.957 
50 BROUCHTY FERRY .. Corporation 1902 Turnbull. 2380 & 460) Direct... 150 75 KW. £15,000 10,462 12=46 12,080 Lg. 6; pb. Ig. 24; 
51 BUCKINGHAM Buckingham Electric Light 1889 Gillies (man.) 220 Direct .. 70 1,600 Ware, 86ine. 2-14 Hp... 1.900 
52 BUNCRANA (DONE- Buncerana Electric Supply Co. 1905 | John K. Swan .. 235 470 Direct. 125 70 ine, 18) Lg. & pr. 
53 BURCESS HILL. .. Hall & Distriet’ Electric 1906 Simms 230 Direct .. 32 £2,400 Sare, Wine, 4-10 H.P.. 500 Lg. 6; 
Supply Co, 4 Nernst a2. 6; pr. d 
54 BURNLEY .. Corporation 18933 R. Birkett 220 & 440 Direct .. 1,500 1,247 66 KW. Ig. £85,004 37,223 I8lH.P. .. 415=3,460 122,207 Lye. 4: pb. le 3: 
55 BURSLEM .. .. Corporation 1905 Ashton Bremner 220 & 440 Diveet 300 120 : 70 Kw. £25,000 1l0eq.8ep. I 1 5; pl 
4g. 6&1, or 5: p 
56 BURTON-ON-TRENT .. rporation—.. vingle 1.71¢ £78,511 28,775 Ware, d0ine. 65-3114 49—1,000 26,662 134 Lg. 5, or 6&8; pb. 
58 BURY ST. EDMUNDS.. Corporation... 1900S. Day WX 400 Direct .. 232 165.5 200 Kw. £285) 21-98 Water 11,408 10 
59 BUXTON .. .. Urban Distriet Couneil 1900 W.J. Leeming .. 230 Direct .. O38 328 £41,510 14.905 fare, 400 in ic. 19=S81{H.P. 22 864 65 


£25 pred 


61 CAMBORNE, REDRUTH Urban Electric Supply Co. 19020 PLS. Hanning... 240. 4x9, Direct. 480 367 lg, £4726 10,140 ine., 45=400 WP. 20-500 26,840 2» Le. 7 & 4, or 6 
q LOCAN tr.509 1 200 KW. tr. 39 Nernst = 
62 CAMBRIDGE Cambridge Electric Supply Co. 1892 H. 5. Harvey .. 200 We, 1-ph. 1,865 646 £114,067 47.118 2are,20line., 29° 118 Hp. re 
10 Nernst 00,900 af. 20 V..7 0 
63 CAMBUSLANC .. Lanark County Couneil 1905 A.J. Abraham .. 250 Direct... 110 63 : 1423 lare 3.205 
| 3,225 Iy.4; ph. Ig. 2; p 
64 CARDIFF..  .. .. Corporation Arthur Ellis 100,200 a.c., £241,094 100,60) arc, 440 220=1,181H.P. 250-6,500 147,725 14200 7 & 2, or 44; 


SUPPLY WORKS 


cent- | P | F | ‘Total | Max. load, Storage 
in- Price charged System of | during las | Year of ressure | Frequency | ax. loac 
e dur-| per unit, pence. charging. | complete Remarks, Place, Supply Authority. lopening Engineer. of supply, ro Pre recorded | — 
year. | | Volts. phase. in Kw. in KW. 
| : 
2 Lg.6&2; pb. g.6&13; Max. demand,| 4,069,831 Tg. and tr. *Energy to corp. trys., 1.2108d. 4 | 
pr.3 &1; tr. (eo.) except for tr. per unit LONDON. 
Lg. 6; pr. 8 Flat rate .. 134,225 are ee | | 
215 BATT Corporation .. | 1901 | F. A. Bond 230 & 460 | Direc 2,00 37 500 KY 
Lg. 4; pb. pr. 3&1! Flat rate ..) 312,205 ERSEA | rp on 30 | Direct 1,370 00 KW 
216 BERMOND: | Corporation .. | 1902 | W.E. J. Heena 240 & 480 | Direct 975 70 KW 
Lg. 5; pb. ly. 4; pr. 2 Flat rate 282,145 “Supply in bulk at 10,000 volts A.c. from 4 SEY | oy , 0: | eenan irec ‘ 6 70 KY 
Met. Elec. Co. 217 CHE . | Chelsea Electricity Supply Co. | Perey Still 200 |:dDireet 3,5 2,388 
Le. 7& 4; pb. 28/-(4a.), Mav. demand 77,343 5 LSEA | Chelse e y Supply Cc 9 erey Stil a irect .. 3,500 2,388 
38/- (da.); pr. 2b & flat rate 218 CITY OF LONDON City of London Elee. Lg. Co. | 1891 | F. Bailey 204 & 410p.c.| Direet, & 24,000 16,100 
Lg. 6 & 4, or 5; pb. lg. 25; ee 6 204 A.c. 100—, 1-ph. 
pr.3 &2 & flat rate a , 219 FINSBURY = .. | County of London Elec. | 1897 | C. P. Sparks 104 A.c., | 50—, 2-ph. 4,350 2 804 595 KW 
Lg. 7 & 8: pr. 2 Max.demand 58,500 supply from British Electric Plant 7 Co, 580 D.C. 
70. 220 FULHAM . Corporati 9 Arthur J. Folk 200 2ph. 2,251 8 
Ly. 53 tod: pr. 23 Sliding scale “C. W. Fairweather, Gen. Manager § 
221 CREENWICH.LEWISHAM South Metropolitan Elec. Lt. 1900 J. Constable, 200 i0—, 2-ph. 3,100 
Le. 6; pr. 3 Flat 396,997 ne ee 9 900 PENCE & Pr. Co. W.. J. Allbright (about 
contrac! KNE Corporatiot 1901 i. Robinsor 240 {480 | Direct 3,372 902 300KW. 
Lg. 5; pr. 13 Flat rate 34,508 “Supply in bulk at 7,000 v. A.c. from S. Lanes.” 10 4 hrs 
Traction & Power Co. 223 HAMMERSMITH Corporation 1897 | G.G. Bell 110 & 220 | 50—, 1-ph. 500 2.426 
Lg. 4; pb. Iz. 1.6; pr. Flatrateand 1,805,530 | Lg. and tr. Energy supplied to fourtram- 44 ph. 2,0 2,42 
to 0.9; tr. 1.5 t>1.0 sliding scale way undertakings 224 HAMPSTEAD .. | Corporation 1804 G. H. Cottam 105 & 210 | 90—, I-ph. 4,990 3,306 
Lz. 3} to 24, or 6& 14*; pr. Max. dem., sl. oe Lg.& tr. “Pb. lg. are £12 p.a. 12 
str. 14 se., & 2-r. mtr. 225 ISLINCT | Corporatioi 296 ity 100, 200 & | 50—,1-ph. 3,600 Kw. f 
pb le. 2: pre2 Flat rate .. 1,121,157 | Lg. and tr. 13 2 SLINCTON 400 3 
226 KENSINCTON Brompton & Kensington 1889 | H. W. Bowden 100 We. 2,575 2,000 
21; ph. Ig. 1.8; Max.demand 93,113 4 Electricity Supply Co. 
flat rate 227 KENSINCTON (N. OF Notting Hill Elec. Ltg. Co... 1891 Geo. Schultz. 200 Direct 3,000° 1,450 300K) 
24 to 1h Flat rate and 143,000 ws ee 15 CH STREET) 
Sl. scale (approx.) 228 KENSINCTON AND Kensington & Knightsbridge | 1887 H.W. Miller .. 200 Direct 5,000 3,233 800 KW 
2 Lg. 43; pb. Ig. 1.99; pr.3} Flat rate and 169,089 | Lg. &tr... 16 KNICHTSBRIDCE Elec. Lt. Co. 
tol; tr. 14 sliding scale 229 KENSINCTON AND Jt. Ctee. of K.& Knightsbridge 1900 =H. W. Miller, 6,000 {j—,3-ph. 4,400 2,803.6 Kw. f 
Lg. 44; pb. ig.14; pr. 14 Flat rate with 529,291 300-Kw. extension in hand... HILL & Notting Hill KE. L. Cos. G. Schultz 3 hrs 
discounts 230 LAMBETH South London Electric Sup- 1899 H. W. Sprunt .. 220 50—, l-ph. 3,800 3,950 
Lg.7 &2,or4; pb. lg.7 & Max. demand 1,122,700 18 ply Co. 
pr. flat rate 231 LONDON & London Blectric Supply Cor- 1885 G. W. Partridge ‘1004200 S5—, I-ph. & 12,000 6,000 
0 Lg. 5; pb. 1g. 53 pr. 2,24, rate 170,063 19 WESTMINSTER poration 230K460 D.C. directt 
&3 232 MARYLEBONE . Corporation 1887 FLA. Wilkinson & 480 | Direct 10,000 5,678 4.250 
0 Lz. 6 & 3, or ; pr. 3 & Max. demand, 917,925 | Lg. and tr. Traction started 1904. *Pb.lz. 260 
14, toll; tr.2to flatr. & sl. se. |. are £174, ine. £3 & £23 233 MID LONDON AND Metropolitan Electric Supply 1887 J.S. Highfield. . 100 & 200, 18,500 11,518 1,380 KW 
5; pb. lg. are £24, inc. Flat rate &two-, 1,050,588 | Supply by company 1890-7 21 WEST LONDON Co Cc. 
6; pr. rate mr, W. dis. 234 POPLAR . Corporation 1900 J. H. Bowden .. | 460 Direet 3,400 224 KW 
Lg. 6 & 2; pb. ig. are £16; | Max. demand 592,899 Lg. and tr. 22 
pr. 3&1; tr. 14 _& flat rate 235 ST. JAMES’, St. James & Pall Mall Elec. | 1889 S.'T. Dobson 107 & 214 | Direct 7,840 5.280 
* pb. lg. are £20 Flat rate 377,583 ‘Free wiring €d. per unit 23 WESTMINSTER Lt. Co. 
14 
pr. Flat rate 756,470 24 236 ST. PANCRAS Corporation 1891 S. W. Baynes 110, 220 & | Direct 6,390 3,108 
140 
24 Ly. 6& 1%, ord (pr. ho. 4);) Max. demand 4,502,049 Lg. & tr. 3-phase 50— to substns, at 6,000 95 237 SHOREDITCH .. Corporation 1897 C.N. Russell .. 150 Direct 1,455 1,460 GOKW.f 
pr. 24 & 1 (1 ex. peak) flat rate v. *Pb. lg. are £15, ine. £22 a. 
Lg.6&3; pb.lg., are £17 | Max. demand 99,262 26 238 SMITHFIELD Smithfield Markets Elec. | 1897 E. Dowhny 100 & 200 | Direct 676 
pr. 4 & 15 & flat rate Supply Co. 
Le. 7,2 14; pb. le. are Max. demand * Prept. meters 6d. per unit .. 27 239 SOUTHWARK .. Corporation .. 1899 D. M. Kinghorn 220 & | Direct 1,212 22 Rw. t 
2, ine. £8 & £4.6; pr. 2+ & flat rate 
Lg. 6; pr. 3 to 2 (day- Flat rate 467,580 Ly. & tr. Bulk supply for lg. from traraway 28 240 STEPNEY re Corporation .. 1899 W.C. P. Tapper 240 & 480 Direct 3,720 2,012 6 KW 
or 6 and 2 power station 
9 w4.7&2,0r53 pb. lg., pr. ary aren 229,465 Ly. and tr. 29 241 STOKE NEWINCTON .. Corporation 1902 S. Hann.. a 240 Direct 240 120 KW 
& tr. 2 flat r. & cont. 
5 Lg. 6,3& 14, or 53 pb. Ig. Max. dem., flat 886,695 ne 30 242 SYDENHAM South Metropolitan Elec. Lt. 1891 J. F. Jones Direct 609 135 kw. f 
are £1843 pr. 24 to 14 r., & cont. & Pr. Co 3° brs 
8 Le. 83 3&2); pr. rate 5,383,904 et 31 243 WANDSWORTH ..- County of London Elec. Sup- 1897) P. Sparks 20: 50 —,2-ph. 4,900 3,142 
2, discoun Co. 
Ly. 6&3, or 4; pb. lg. 2; | Max.demand 3,129,215 | 244 WESTMINSTER. - Westminster Elec. Supply | 1891 Sir A.B. W 20 & 400 Direct 13,725" 8,562 
pr. Lb tol; tr. 1s & flat rate Corp. Kennedy 
Lg. 6 & 2, or 5; «pb. Ig.3; Max. dem., flat 2,561,033 Ly.andtr. ‘Special day tariff 14d. perunit 33 
pr. 2h; tr. 2 to rate and scale 245 WESTMINSTER & ST. Central Electric Supply Co... | 1902 Sir 6,000 46—,3-ph. 9,600 Stn. It 
Lg. 4; pr. 2} to Flat rate 207,933 34 Dobson’ 158 
246 WESTMINSTER. HOL- Charing Cross, West End & 1891 W. H. Patchell 100,200 Direct 20,400 3.075 K 
0 Ly. 6 & 14, or 33; pr.2to Flat rate & 2,292,974 Lg. and tr. 35 BORN & CITY OF L. City Elec. Supply Co 100 on dist. (norma 
1; tr. tol max. demand 247 WOOLWICH. PLUM- Woolwich Corporation 1893 210 & 420° Direct 1,728 737 
5 lord; pr.2tol, Max.demand 6,055,551 Lg. & tr. *Phree-phase supply (2.100- 36 STEAD & ELTHAM 
less 10 per cent. ; tr. 1.1 & flat rate KW.) at “400 and 230 v., 50 = 
Lg. 5; pb. lg. & pr. 24 Flat rate & 
contract 
Flat rate Pb, 13. and tr. Private supply by company 38 248 LONDONDERRY... -- Corporation 1804 Maerory .. 220 & 440 | Direct 700 500 
2 or 6 w. dis.; dem., flat; 2,005,025 | Lg. tr. ‘Also ..  .. 39 249 LONC EATON Harrington Electric Light Co. 1897 Geo. Cor 120 Direct 210 120 
tr. 1} rj 2-rate mtr. 
R8 philg.are £124; Flat rate and | 13,983,290 Ly. & tr.; lamps free. Motors and are 40 250 LONC EATON Urban District Council 1903. F. Worrall 220 Direct 450 242 
pr. 2 ‘to ii: htg. 2; tr. sl. seale lamps let on hire . 
‘ 6 & 34; Ig. are £10, Mas. demand 142,055 water power ee 251 LONCTON Corporation 1901 W. Langford .. 230 Direct 300 100 KW 
inc. £2; pr.6 & 
4 Lg. 6 & 4, or 54 |g, Max. dem.,2-r. 104,124 Harold Hale Manazer & Engineer. 42 252 LOUCHBOROUCH - Corporation .. 1904 W.H. Allen 220. 440 | Direct 0 200 130 A. 
cont.t pr. 4& 22 mtr. & flat | 12 (10 CP. -(20 1,000 hrs. for 3 hrs 
1 Lg. 6; pr. ..  Flatrate 25,197 Gas Power 253 LOWESTOFT Corporation 1901 G. A. Brace 230 & 460 Direct 147 688 
Lg. 7&1, or 4; pb. lg. 7& 8,000,000 and tr. 44 254 LUTON .... Corporation 1901 | W. H. Cooke 250 & 500 | Direct 647 120 KW 
pr. tr. & That rate } 
99,700“ Enersy purchased in bulk from S, Wales 45 255 LYMINCTON Lymington Elec. Lt. & Pr. Co. 1900 Glynn Salter. 240 Direct 124 80 
E. P. Co, at 1.3754. per unit 
Ly. 7 & 2, or dt: pr. 3 & x 23,000 First year of working .. 46 256 LYNTON & LYNMOUTH Lynton & Lynmouth El. 1890 P. Kimmins 100 100—, ph. 175 
1, or2 Fate Light Co. 
3 5 toB4: ph.lg. are £15, Sliding scale 145,834 First complete year, *Pr. 3d. to 2d. per unit 47 257 MACROOM Maeroom & Dist. Elee. Ltg. 1899) D. E. McDonnell 230 100—, 1-ph. 150 47 
. £5, ine. £5, £4.K £3 Syndicat 
6.05 Leg. to 3, w. dis.; are £144, Ly. 2-rate 5,810,908 48 258 MAIDENHEAD Corporation... 1902 C. Milton Direct 215 
& £21; & pr. m. & that - 
2 Lg. 7&4, Max. dem. & 419,000 Chislehurst sup. at 2,000 volts D.c., conv. 49 259 MAIDSTONE Corporation .. «1901  E. E. Hoadley .. | 230.& 460 | Direct 750 120 KW 
flat rate by rotary transformers 
Lg. 6; pb. Ig. 24; pr.4.. Flatrate .. 24,106 oer 260 MALVERN Urban District Council 1904 Baker... 100. 200 | 50—, 1-ph. 20 0 
Lg. 7 w.dis.; Fiat rate Part gas power .. 51 261 MANCHESTER .. Corporation 1893 OL. Pearee 100, 200, & Direct, and 34,300 21,928 KW 
Lg. & pr. 5: pb. Ig. cont. Flat rate First year not complete - §2 262 MANSFIELD | Corporation 1903 Houleombe 240 & Direct x 150 ISO KW 
Hewlett tr. 550-600 
Lg. 6; pr.5 Flat rate | Gas power; overhead mains .. 263 MARDY ‘CLAN.) Mardy Electric Light Co. 1807 G. Polson 220 Direc: 12 Kw 
Ly. 4: 3: pr. 3&1; Plat 1,739,799 Ig.and tr... .. 54 264 MARCATE & BROAD- Isle of Thanet HI. Tram. & 1903 R. Humphries 240 & 480 Direct 1,000) 240 KW 
tr. 1 ThaX. dean Co. € he r. 
Lg. 5; pb. ig.3; Flat « | First year not complete .. 55 265 MARKET DRAYTON Market Drayton Elec. Lt. & 1903 C. F. Bottomley 240 & 480 Direet 13.2 KW 
pr. max. dem, Pr. Co. 
Ly. or 6&8; ph, Ig. pr. Max.dem,, flat 969,866 | Lg. & tr. ‘Restricted hours, pr. 1d. per unit 56 266 MELROSE Eleetrie Supply Corporation 1904 K. A. Seott- 225 & 450 Direct 65 35 KW 
tr.) 3&1, to H*; trav. 1.39 rate, sl. scale Moncrieff * 
Ly. 44,4, 34: pr. 2,1, vi & | 1,869,560 Le-andtr, *Pb. Ig., are £13 and £15 p.a. 57 267 MELTON MOWBRAY .. Melton Mowbray Electrie 1900 Henry Joseph 240. 480 Direct 00) KW 
0 Ly. 6; pb. Ig, are £138, neaee with 289,563 “= waterworks supplied at 1.75d. per 58 268 MERTHYR TYDFIL Merthyr Elec. Traction and 1901 Geo. Chariton . 230 & 460° Direct Bt) 0 380 ALH 
ine. B5s.; pr. 3 to _ | Co. 
Ly. 3,0r7 33 pb. Sliding _se., 263,844 Max. load in Sept.; load through season 59 269 MEVACISSEY Mevagissey Elec. Light Co... 18960 J. A. Hill 110 Direet 
ave £20 pate; preB& dem, | heavier than in winter 
2 g.7& 2,or 5; pb. ls. are 550,188 | “Inc. £34 pa. .. 60 270 MEXBOROUCH .. Urban Distriet Council 1902 John Senior 20% Direet 100) RW. 
Le. 7 & 4, or r 63 pre 642,677, Ls. and tr. 61 271 MIDDLESBROUCH Corporation —.. 1901 Horace M. Taylor 220 & 440 Direct 1,600 125 176 KW. 
l,or 2); t r. cont, 
Le. bon 20 0n100v. | Fiat 559,640 272 MIDDLETON Corporation 1992S. Pauls 220% Direct 768 
contrac 
Ly. 4; ph. lg. 2; pr. 2 Flat rate First year incomplete; extensions in hand 63 273 MILFORD-ON-SEA Milford-on-Sea Elee. Supply 1906 L. Nicholson 230 & 460 Direct 240 
Co, 
Ly. 7 & 2, or 44; pb, 1g, Mas. dem,, flat, 3,898,436 Also 400 v. A.C., and 500 v. p.c, Tr. dept. 64 274 MINEHEAD Minehead Electric Supply Co. 1903 Charles Mounsey 220 Direct 
4&1; tre rate & prept. ‘gen’d (ex. tr.) Supplies Ig. dept. with and 3-ph. 
pb. are £23 Max. flat) 882,555 “Also £7 per KW. & 2d. per unit 65 275 MONMOUTH Corporation AL W. Blake 200 123 
L lat rate with miles overhead n mains to Carlow. Water 66 276 MONTROSE North of Scotland Klee. Lt. Hareld H HOM AS 
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64 CARDIFF .. Corporation Arthur Ellis 100, 200 2,076 100 Kw. £241,594 100,602 20 arc, 440 220—1,181 289 6,500 147,725 14-2 
65 CARLISLE Corporation 1999 Burnet... 200 i, Direct G16 92 KW. £55,864 32,420 69=158 30—450 3371 
66 CARLOW .. Alexander OL St. 100 & 200 ph., 115 10 kw. bz 1=67 3.500 
C7 PANDA 4 hrs 
tis Price chareed System of | during last Place Su | Year of | capacity 
arks, ace, | Supply Authority. Engineer. of supply, and | e 
4 ereave dur per unit, pence. charging. | ‘opening | | 
| | | 
077 12.2 ph Max. demand,| 4,069,831 and tr. “Energy to corp, trys., 1.2108d. | | 
Ly. 6: pr. Flat rate 134,225 oe ee | | | | | 
312,205 3 215 BATTERSEA .. Corporation ..  .. | 1901 | F. A, Bond 230 & 460 | Direct .. | 2000 | 
439 Lz. 4: pb. ig. 3: pr 1 rate 312,205 | | | 
216 BERMONDSEY .. Corporation .. | 1902 | W.E.J. Heenan | 240 & 480 | Direct | 975 
4423 Le: pb. pre 2 Flat rate 282,145 Supply in bulk at 10,000 volts A.c. from 4 | | | } 
Met. Elec, Supply Co. 217 CHELSEA . | Chelsea Electricity Supply Co. | 1889 | Percy Still 200 | Direct .. {| 3,500 | 
7 10 (la Max. demanc 7734: | | | | | 
: & flat rate 218 CITY OF LONDON City of London Elec. Lg. Co. 1891 F. Bailoy 204 & 410pD.c., Direct, 24,000 ~—s 
271 Ly le. 2 Max. demand 6 | 204 A.c. | 100—,1- 
& flat rate 219 FINSBURY { County of London Elec. | 1897 | C. P. Sparks 104 A.c., | 50—, 2-ph. 4,8 
"pe Max.demand 58,500 — supply from British Electric Plant 7 Supply Co. ; §30D.c. & direct 
hig 220 FULHAM .. Corporation .. a 1901 = Arthur J. Fuller | 200 | 50—, 2-ph. | 2,250 
Ly. Dl tod: pr.2itodt.. Sliding scale Fairweather, Gen. Manager | 
221 CREENWICH.LEWISHAM South ate tropoll tan Elee. Lt. | 1900 | J. A. Constable, 200 50—,2-ph. | 3,100 
I 6:pr3 Flat rate and 396,997 & Pr. W. J. Allbright (about) 
contract 222 HACKNEY 1901 L. L. Robinson 240 &480 | Direct 3,372 
Ly. 5: pr. Flat rate 34,508 Supply in bulk at 7,000 y. A.C, from S. Lanes.” 10 | 
Traction & Power Co. 223 HAMMERSMITH Corporation 1897 G. G, Bell 110 & 220 | 50—, 1-ph. 2,500 | § 
Le. 4; pb. Jy. 1.6; pr. 1.5, lat rate and 1,805,530 Ly. and tr. Energy supplied to fourtram- 44 j 
,0.9:tr 1.5 t»10 sliding seale way undertakings 224 HAMPSTEAD Corporation .. 1894 G. H. Cottam 105 & 210 | 90—, 1-ph. 4990 | ; 
tozlorG& pr. Mas. dem., sl. Lg.& tr. “Pb. Ig. are £12 p.a. 12 
Ptodstr. | sc., & 2-r. mtr. 225 ISLINCTON Corporation 1896 | A. Gay 100, 200 & | 50—,1-ph. | 3,600 : 
I pb. preg Flat rate 1,111,157) Ly. and tr. 13 400 | 
“ 226 KENSINCTON .. Brompton & Kensington 1889 H. W. Bowden 100 83—, 1-ph. 2,575 p 
ph. 1.8 Max. demand 93,113 ‘ 4 Electricity Supply Co. 
& flat rate 227 KENSINGTON N. OF Notting Hill Elec. Ltg. Co... 1891. Geo. Schultz 200 Direct .. 3,000* 
scale (approx. ) 228 KENSINGTON AND Kensington & Knightsbridge | 1887 | H.W. Miller 200, Direct 5,000* 
pb. ig. 1.90: pray Flat rate and 769,089 Lg. & tr. .. 16 KNICHTSBRIDCE Elee. Ltg. Co. 
i:tr. 1 sliding scale 229 KENSINCTON AND Jt. Ctee. of K. & Knightsbridge 1900 H. W. Miller, 6,000 3-ph. 4,400 2 
l las] 1 pr. 14 | 1 lat rate with 529,291 300-K Ww. extension in land 17 NOTTING HILL & Notting Hill E. L. Cos. G. Schultz 
discounts a 230 LAMBETH *e ++ South London Electric Sup- | 1899 H. W. Sprunt .. 220 50—,1-ph. 3,800 a 
to Max.demand 1,122,700 18 ply Co. 
pr.1 fat rate 231 LONDON & London Klectric Supply Cor- 1885 G. W. Partridge 100 & 200 A.c. 85—, I-ph. & 12,000 6 
pr. 2,24,  Mlat rate 170,063 19 WEST MINSTER poration 2308460 directt 
\ 232 MARYLEBONE . Corporation 1887 F.A. Wilkinson 240 & 480 | Direct 10,000 
La. 6 43. or 4 pr. 3 & Max. demand, 917,925 Lz. and tr. Traction started 1904. 20 
lLor2,tod!;tr.2to 14 flatr. & sl. se. are £171, inc, £3 & £2! 233 MID LONDON AND Metropolitan Electric Supply | 1887 | J. S. Hightield.. | 100 & 200, | 60—,1-ph& | 18,500 1] 
I po. le. are £24, inc. Flat rate &two- 1,050,588 | Supply by company 190-7 WEST LONDON Co. & AC. 2-ph. 
£6: pr. 1, rate mr, w. dix, 234 POPLAR .. --  -- Corporation .. 1900 J. H. Bowden .. 2806460 | Direct 3,400 1 
GX 2: pb. le. are £16; 9 Max. de mand Ly. and tr. 22 | 
pre BMD: tre 1A & that rate ’ Soot : 235 ST. JAMES’, St. James & Pall Mall Elec. | 1889 | S$. T. Dobson 107 & 214 | Direct 7,840* § 
Lav. pb. le. are £20 Flat rate Free wiring (a. per unit 23 WESTMINSTER t. Co. 
I pre 2 Mat rate 796,470 : 24 236 ST. PANCRAS Corporation .. oe 1891 | S. W. Baynes .. | 110, 220 & | Direct 6,390 g 
440 
i(preho.4); Mas. demand 4,502,049 Ly. & tr. 3-phase 50— to substns. at 6,000 95 237 SHOREDITCH Corporation 1897 C..N. Russell 150 ‘Direct 1455 1 
pr. 24 1 (Lex. peak) flat rate ve are £15, ine. £25 pa. 
643 ure £17 Max. demand 99,262 26 238 SMITHFIELD Smithfield Markets Elec.) 1897 E. Dowling 100 & 200 | Direct 965 
X flat rate Supply Co. 
I are Prept. meters 6d. per wit .. 27 239 SOUTHWARK Corporation .. 1899 D. M. Kinghorn 220 & 440 | Direct 1,212 
£4.60; pr. flat rate 
Ly. G3 pr. 3B to 2 Plat rate 167,580 Ly. & tr. Bulk supply for lg. from traraway 28 240 STEPNEY Corporation .. 1899 | W.C, P. Tapper 240 & 480 | Direct 3,720 | 2 
licht), or 6 and 2 power station 
Le. 7&2 ,0r5; ph. pr. Max. demand, 229,465 Ly. and tr. 29 241 STOKE NEWINCTON .. Corporation 1902 240 Direct 240* 
tr. 2 fat r. & cont. 
Ly. 6,30 14, or 53 pb. ly. BSG 36 242 SYDENHAM .. South Metropolitan Elec. Lt. | 1891 J. F. Jones 100 Direct 855 
are £1845 pr. 24 to 13 se. &eont, & Pr. Co. 
Ly. (spl. 3 & 2); pr. rate with 5,383,904 3 243 WANDSWORTH .. County of London Elec. Sup- 1897 P. Sparks 205 50 —,2-ph. 4,900 3 
2.14% 13 discount ‘ piy Co. 
Ly. 6 pho 2; Max.demand 3,129,215 Lg. and t» 92 244 WESTMINSTER. . Westminster Elec. Supply 1891 Sir A. B. W. 200 « 400 Direct 13,725* 
pr. to tr. flat rate Corp. Kennedy 
Le. 0r 55° pb. Ig. 8; Max. dem., flat) 2,561,033 Ly-and tr. ‘Specie! day tariff per unit 33 
pr. 24; tr. 2 to] rate and scale 245 WESTMINSTER & ST. Central Electric Supply Co... | 1902 6,000 416—,3-ph. 9,600 6 
Ie. 4d: pre 2ttol Flat rate 207,933 34 JAMES Dobson* 
246 WESTMINSTER. HOL- Charing Cross, West End & 1891 W. H. Patehell 100, & Direct 20,400 11 
0 Flat rate & 2,202,974 and tr. 35 BORN & CITY OF L. City Elec. Supply Co. 
1; tr. tol max. demand 247 WOOLWICH. PLUN- Woolwich Corporation 1893 210 420° Direct 1,728 
Le dd loord: pr. 2tod,  Max.demand 6,055,551 Ly. & tr. Phree-phase supply (2.100- 36 STEAD & ELTHAM | 
less 10 percent. : tr. 1.1 & flat rate KW.) at 400 and 250... 50 — 
ant Ly. 5: pb. le. & pr. 2! Plat rate & 
contract 
Ph. le. 2 Flat rate Pb. dg. and tr. Private supply by company 38 248 LONDONDERRY .. Corporation 1894 R.V. Maerory .. | 220 & 440 | Direct 700 
0 Ly. 7 & 0r 6 w. dis.: flat 2,005,025 Le. & tre Also 400 a. 39 249 LONC EATON Harrington Eleetrie Light Co. | Geo. Cee 120 Direct 210 
pr. 243 tr. 1! 2-rate mtr. 
1.88 : and 13,983,290 & lamps free. Motors and are 4Q 250 LONC EATON Urban Distriet Council 1903. F. Worrail 220 Direct 450 
x sl. seale amps tet on hire 
7.18 Mas. demand 142,055 water power 41 251 LONCTON Corporation... 1901 W. Langford .. 230 Direct .. 300 
15.019 24 Max. dem., 2-1, 104,124 Harold Hale Mi & Engineer. 42 252 LOUCHBOROUCH Corporation .. 1904 W.HL Allen 220 & 440 | Direct 500 
mir. & flat 1 12 - (10 24-20 1,000 hrs. 
31 Plat rate 25,197 Gas Power 253 LOWESTOFT Corporation 1901 G. A. Bruce 230 & Direct 1,475 
Le. lord; ph. lg 8,000,000 Lg. and tr. 44 254 LUTON .. Cerporation 1901 W.-H. Cooke 250 & 500 | Direct 647 
pre & 1; tre that rate 
14 99.700 Enersy purchased in bulk from S. Wales 45 255 LYMINCTON Lymington Elec. Lt. & Pr. Co. 1900 Glynn Salter 240 Direct 124 
K.P. Co. at 1.3875d. per unit 
Ly. 7 & 2, or dts pred & dem, & 23,000 First year of working .. 46 256 LYNTON & LYNMOUTH Lynton & Lynmouth El. 1890 P. Kimmins 100 ph. 175 
or? Light Co. 
1471 53 Lg. 5to34: pb.ig. are £15, Sliding: scale 185.834 First complete year, Pr. 3d. to 2d. per unit 47 257 MACROOM Macroom Dist. Elee. Ltg. 1809 D. E. McDonnell 230 100, 1-ph. 150 
£5, ine. £5, £40 23" Syndicate 
WAST Le. to’, we are £144, 5,810,958 258 MAIDENHEAD Corporation .. 1902. C. O. Milton 230 & Direct 380 
pr. 14 & pr. mn. at 
64.907 12 Ly.7&4, May. dem. & 119,000 Chislehurst sup. at 2,000 volts D.c., conv. 49 259 MAIDSTONE Corporation... 1901 E. Hoadley .. | 230 & 460 | Direct 750 
= flat rate by rotary transformers 
Ost) Lg. 6: pb. lg. 2h: pred... Plat rate 4,106 50 260 MALVERN Urban District Council 1904 W.d.R. Baker... 200 | 50—, 1-ph. | 0 
1.900 Lg. 7 wedis.; pb. le. con race Part gas power .. 51 261 MANCHESTER .. Corporation 1893 S. L. Pearce 100, 200, & Direct, and, 34,300 21, 
400 D.C. 50—, 3-ph. 
Lg. prod: phe lg. cont, Flat rate First year not complet 52 262 MANSFIELD Corporation 1903 E. Huleombe 240 & 480 Direct 720 
Hewlett tr, 550-600 
Le. pred fat rate Gas power; overhead mains .. 153 263 MARDY CLAM.) Mardy Electric Light Co. 1897 G. Polsom 220 Direc: 40) 
7 Le diphle Plat rate & 1,739,799 Lg. and tr... oe 54 264 MARCATE & BROAD- Isle of Thanet El. Tram. & 1903) Humphries*. 240. 480 | Direct 1,000 
tr. Mats devuand STAIRS Co. 
Flat First year not complet: 55 265 MARKET DRAYTON Market Drayton Elec. Lt. & 1903 C. F. Bottomley 240 & 480 | Direet 90 
pee max. dem, Pr. Co. 
Ly. pb. 3: Max. de 959,865 Ly. & tr. ‘Restricted hou pr. ld. per unit 56 266 MELROSE Electric Supply Corporation 1904 K. A. Seott- 295 & 450 Direct 65 
Ly. 44,4, 34; 1,0: rate « 1,869,560 and tr. Pb. are €13 and £15 p.a. 57 267 MELTON MOWBRAY .. Melton Mowbray Electrie 1900 Henry Jose ph .. | Direct 300 
140s 10 Le. 6: ph. le, are £13, with 289,063 waterworks supplied at 175d. per 58 268 MERTHYR TYDFIL Merthyr Elec. Traetion and 1901 Geo. Chariton .. 230 & 460 Direct 
ine. pre B to Lg. Co. 
Le. BA Sliding 263,844 Max. load in Sept.; load through season 59 269 MEVACISSEY Mevagissey Hlec. Light Co... 18960 J. A. Hill 110 Direct 
are £20 pas: pre or mix. dem. heavier than in winter 
7 & 2ord: pb. le Max. 550,188 Ine. £34 p.a. 60 270 MEXBOROUCK .. Urban District Council 1902. John Senior 220 & 440“ Direet 300 
£25 p.i pre rate A si. scale 
S40 Ie. 7 & 4, or 6; pr. mn, 642,677 Le. and tr. 61 271 MIDDLESBROUCH Corporation 1991 Horace M. Taylor 220 & 440 | Direct 1,600 1, 
lo or 2 tr. 1 atr. & cont. 
Le. Gon 20 on 19 y, | Flatrate and 559,640 62 272 MIDDLETON Corporation 1992S. Pauls .. 220 440 Direct 768 
contract 
Flat rate First year incomplete; extensions in hand 63 273 MILFORD-ON-SEA Milford-on-Sea Elee. Supply | 1906 L. Nicholson 230 & 460 Direct 100 
Co, 
17.7: Lee 7 & pb, le, Mas. dem., flat, 3,898,436 400 v. and Tr. dept. 64 274 MINEHEAD Minehead Electric Supply Co. 1903 Charles Mounsey 220 Direct 82 
ty pred & 1: tre rate & prept. (ex. tr.) SUpplies Ig. dept. with and 3-ph. 
ph. 882,555! £7 per KW. 2d. per unit 65 275 MONMOUTH Corporation 189) A. W. Blake 100 & 200 60—, 1-ph. 123 
Flat rate with miles overhead mains to Carlow. Wate: 66 276 MONTROSE North of Seotland Klee, Lt. 1901 Harold 20 480 Direct 282 
discounts _ power, steam plant at C. as stand-by & Pr,.Co: 
Le lis Flat rate .. Supply commenced Mareh 1905 67 277 MORECAMBE Cory tier 1398 W.HLH 220 Direct 700 
pred Mas. demand 8.727 68 278 MORLEY Cor ists 100 & 200 60—, 1-ph. 228 
4 CARDIFF .. Corporation... 1894 Arthur Ellis 10—, 1-pl 280 
200, ino. AC» “adirect” 3200 £241,804 100,60) 20 are, 440 220=1,181 250-6,500 147.795 
65 CARLISLE Corporation TROD D. Burnet .. oon D.C. tant. 142 Lg. 


= 


to 
Max. dem., flat ; Also 400 v. A.c, 1 500 v. T 4? 
42 Ly. 7 & 2,0r 44; pb, Ix, Mas. dem,, flat, 3,898,436 ,and 500v. p.c, Tr. dept. 274 MINEHEAD Minehead Electric Supply Co. 1903 Charles Mounsey 220 rect 
23 to 4: pb. le. are £23 882,555 ave £7 per KW. & 2d. per unit 65 275 MONMOUTH Corporation ad AL W. Blake 200 123 
Le. 6 & BA.. lat rate with mains: to Carlow. Wate 66 276 MONTROSE North of Scotland Klee. It. Harold HOA oD 
Total Storage | | Private | Total cOn- | Pereent- | | Units sold 
meeent capacity Max. lo: a battery, | Total | lighting, | Public | No. and H.P. No. and H.P. | nections cf age in- . Price charged System of | during last | R es 
| pacity | recorded > capital | of private of traction | all kinds, emarks, 
and of max. | dea, | Ca¥t-8e.p. | lighting. | eqvt. (crease dur- per unit, pence. charging. complete | 
phase. | | EW- | aischarge.| amps. | | ing year. | year. 
| | | | H | 
| | 
| | | | | | | 
rect | 2,000 1,370 | 500xw. | £220,000 | 50,418 | 381 arc, 205 | 620H.P. .. 73,000 Lg. 43 Ig. are £18 p.a.: | rate with | 1,854,290 
| | | | _ Nernst | | | pr. discounts 
rect 9 682 70 KW. £117,000 23,474 | 168 are, ‘608 | 1,403 | 63,000 59.4 Leg. 6 33 pb. Ig. 13; pr. Max.demand 1,550,000 .. 16 
| | | | ine., 3 Nernst | | 14 } 
rect | 3,500 | 2,888 £470,202 } 221,809 ee | Le. 54 & under; pr. 13. | 3,222,038 a 
| | | j ] & flat rate 
rect, 24,000 16,100 £2,036,071 573,000 | 465 ar kw. we 819,000 Average obtained 2.78 .. Flat sl. | 20,957,648 ne 218 
1-ph. j | | seale, ete. 
| 2,924 | 595 Kw, | £1,383,593 | 375,969 6,054 BP... | ‘ 557,589 Ig. 7&3, or 6; pr. 23 w. dem., flat’ 7,181,309 | Data mainly to Dee. Bist, 19045 91g 
& | | dise. to 30% rate & scale includes Wandsworth, q.v. 
2-ph. | 2.250 1,008 £220,060 51,403 274 are, 40 | 54=640 H.P. 5x 71,645 pb. Ix.’ are £25 | Sliding seaie 1,865,052 Nernst £4 Os. d4d., ine. £3 10s. dd. pa. 290 
ph. | 3,40) ’ | } 
| | ine., 8 Nernst i 1 _« flat rate 
~,2-ph.| 3,100 | £328, 264 108,391 About 600 126,533 .. Flat rate, max. ‘Also Blackheath, Catford, C. Palace, &e., 291 
’ pec | \ KW. | dem. & 2-rate & parts of Lambeth & Camberwell! 
rect... 3,872 | 1,902 800Kw.for| £273,897 | 93,658 393 arc, 49 |287=1,193 ae 129,899 16.57 Bi; pb. lg. are £18 & Flatrate,m.d. 2,890,625 Also Ig. & 1d.; Ig. churches 3d.; pr. £1 299 
| hrs. Nernst { ALN. £4 p.a.; pr. and Hop. (1905-6 per kW. per an. and !d. per unit 
~, 1-ph. 2,500 | 2,426 | £210,994 68,069 | 223 are, 63 ine.|180=1,208 H.P. 98,369 Lg. spb. £20p.a.; Flat rate .. 2,948,633 223 ‘ 
1-ph. 4,990 3,306 £382,936 278,601 122 arc .. | 64=297 np. 286,086" & It, or 4: pb. lg. Max.demand 3,952,938 ‘Took over North-West London Electric 294 
| are £28 p.a.; pr. and flat rate Supply Co. in 1905. tHeating 14d. per unit 
~, 1-ph. 3,600 2,342 30 kw. for | £410,000 93,092 490 are .. | 144=682 121,988 Lg. 7 & 4, or 5; pb. Ie. demand 3,097,064 
hrs. | pr. 2 to 1} & flat rate 
~, 1-ph 2,575 2,000 £260,728 188,586 16 are | 44=240 HP. 188,586 11 :bsmnt.3to2; Flat rate & 224,380 .. 296 
rect... 3,000* 1,450 | 300 Kw. £228,360 139,236 52 are | 45=187 HP. ! H 143,102 7 Lg. 5; pb. Ig. 24 to 2; Flatratewith 1,711,955 “Ine, steam plant, battery & motor-gentrs. 297 
} } pr 8to} discounts Bulk supply trom Wood Lane 
rect ..  5,000* 3,823 800 KW. | £362,166 326,094 40 are .. | 100—350 326,827 G5 Ig. 5,4 pb. lg. 21; Flatrate with 4,807,221 Motor entrs., 3580 Kw.: 1760 KW. reed. 998 
pr. 1 discounts from Wood Lane 
=~, 3-ph. 4,400 2,803.6 15Kw.for| £149,519 ae | 4,090 Kw. Pe Bulk supply te companies named. Res. 29g 
, 3 hrs. (motor-gen.) eng., C. M. Bemnett 
~,1-ph. 3,800 3,950" £351,062 102,212 25 are .- | 176=992 120,412 11.4 Lg. 7&2,0r 4&4; pr. Mod, Mat r., 10,144,995  *L.C.C. trmwy. plant, 3,000 Kw., supplied w. 230 
’ 2& spl. rates ; tr. 1.4 se.,& cont} steam under contract Also 2-rate meter 
~,1-ph.& 12,000 6,000 £1,065,021 234,027 1,050 HP... = 260,277 9 Le. 5h to B3Lor64&3; pr. Sliding scale (13,042 *Berm’sey, Ch’sea, D’ ford, Gr'wieh, So" wark, 231 
a 23 to? or may. dan, parts C’well & Libeth. +tAlso 25—, 3-ph. 
rect .. | 10,000 5,678 4,250 Kw. 6 are ws ee First year incomplete .. .. 232 
~,1-ph&! 18,500 11,513 4,380 EW. £1,696,007 601,714 663 = 2,268 H.P. a 607,762 Lg. 5to53; pr. .. | Le. that 14,079,160 233 
| pr. max, dem. 
3,400 1,224 180 KW. £187,000 31,424 | B20 are, 526 130=1,706 H.-P. 79,455 Lg. 5 & 3; pb. Ig. 14; ais 234 
ine. = pr. 14 _& flat rate 
rect 7,840* 5.280 | £431,657 284,914 | 66 are .. 414= 9468.82. 308,727 16.9 Lg. 6 & 4, w. dis.; pb. ly. Flat rate with 7.915.545 Motor-gentrs. 2,900 Kw.: bulk supply from 235 
} are £17 p. a., also 3& | dis. (pr. net) Central Elec. Supply Co. 
| | ; pr. 1 net 
rect 6,390 3,193 £460,368 461 are BID HP... 244,438 Le 6 li,or 4; pb. mand) 4,730,341 3-phase 4.€., 5,000 v., 50 to sub-stations 236 
ye pr. flat rate 
rect... 1,455 1,460 GOKW. for £196,912 260 are Lg. 5 & 2, or 44; pr. High D.C. with transformers 1,100 937 
6 hrs. _& flat rate v. to 150 v. 
rect .. 965 676 £122,210 28,843 693 eq. Rep. | ATS HP. 42,936 13.2 Lg. 6 to 33*; pr. 24 tol... Sliding scale 1,310,272 Ine. wiring, maintenance, & lamp renewals 238 
rect... 1212 | 525 £79,570 26,424 90 are, 361 ine.) 26=110 Lg.6,4,&2; .. 677,381 .. 239 
6 hrs. & flat rate 
rect... 3,720 | 2,012 96 £250,501 95,348 are, 6 inc.,/275=1,694 H.P.! 154,364 25 Ly. 88 1or6&.9; pb. lg. Max. demand 4,645,205 re -. 240 
| 110Nernst | 6&9; pr. 1 flat rate = 
rect. 240* | 120 Kw. 5,169 9 are | BP... 5,423 13.5 Lg.5; pb. lg.are £20p.a.t; Flat rate 106,160 Bulk supply at 10,000 v. from N. Met. El. 244 
| pr. 3 Supply Co. tSup. fom Hiackiey 
rect... 855 609 135Kw.for, £116,090 27,045 | '16=46 HP. 28,087 Lg. 6; pr. 3 .. | Sliding 412,540 pressnre feeders. 242 
| 34 brs. 
=,2-ph. 4,900 3,142 £1,383,593 375,969 re 557,089 Ly. 7 & 3, or 6; pr. 24. Max. demand, 7,181,309 Data mainly to Dee. 31st, 1904. Output 
with dis. to 30% tat rate & seule inelud: s Finsbury 243 
rect... | 3,562 £1,052,790 956 are, 205 764,930 7.49 Ly. 54,44 pb. Ig.are Seale and flat 14.999,170 Of this 5,780 KW. in motor-entrs.; bulk 244 
sae £22, ine. £4 & £3 with rate supply from Central Elee. Supply Co. 
dis; pr. 1 ) 
~,3-ph. 9,600 6,442 Stn. Itg. £446,770 6,800 KW. Bulk supply .. Flat rate 7.102060 “Res. engrs., W. Partridge, H. P. Gaze. 945 
| $58 | (motor-gen.) Supply to West. & St. James Cos. 
rect .. | 20,400 11,178 3,075 Kw. | £2,244,417 , 627,524 179 are | 8,014 HP. .. ‘ 824,404 16 Ly. 5 to2; pr. &htg.3tol Flat ; = 15,483,187 All figures are for combined West End and 946 
on dist. (normal) | { SCale & CONC, City areas supplied 
rect 1,728 737 £163,965 41,154 7Tare, Vdine. 320 uP... { 51,104 Lg.7 &2!,0r 4; pr.2to 1} Max. demand, 744,610 200 v., 4.0. I-ph. for Eltham only, 247 
18 Nernst flat r. & scale 
rect 700 300° | «500 A.H £53,092 8,847 186 are, 30 ine.) 39=239 BLP. 18,739 80 Lg. 6 & 2, or 44; pr. 6 de $43,408 Pb. Ix. are £18.9, ine. £2.925 p.a. .. .. 248 
to 14 ; htg. 1° & sl. scale 
rect .. 450 £22,864 13,880 are, 290 ine., 57=140 HP. 18,840 16 | Lg. 4 to 3; pb. Jy. 2; pr. Flat rate & 446,512 250 
92 Nernst 24 tol seale 
rect 300 100 KW £21,450 5,519 41-51} 7,592 3s Lg. 8 & 2, or 6; pr. 24 Max. dem., fiat 89,233 ee 
to r. & sl. scale 
rect... 500 200 130 A. £26,000 6,496 12 are, 26 ine. 25= 2385 HP. } 9,615 Lg. 4&3; pb. lg. 24; pr. Ly. flat rate, 96,513 ae 252 
for 3 hrs. 3 pr. 2-rate rar, 
rect £70,919 25,914 72 are, 129ine. 29=198 H.P. 34,927 pb. Ig. 3; pr. & Flat rate 926,058 tr .. 253 
34 Nernst 34.974 r. 25 
bas 20 Kw. £36,679 18,700 10 are., 24 ine., =545 HP. 34,27 “6 & 2, or 45 pb. Ig. 2; Mav. dem., flat 525.218 : 
rect | 7 3 Nernst pre 2,14 &1 rate & SL. seale 
rect £34,955 13,813 110 Nernst 17=41 Kw... 13,813 Ly.7 & 4, or6:pb.lg. £2.75, Max. demand 85,696 955 
ine. pr. yee p-a.; pr. 4 & 14, or 24 & flat rate 
j~, 1 ph. £8,000 3,274 1 are, 87 inc. | 1=3 HP. 3,637 Lg. 5: pb. ly. £3 p.a.;, Flat rate & 105,525 Part water power 256 
r. 23 contract 
=, I-ph. 2,009 87 ine. 2,327 Lg. 44, or 1s. per e.p.p.a.; Flat vate & Part water power wa .. 257 
pb. lg. contract contract 
rect £38,956 54 are, 80 Lg. 5; pr. 2 Flat rate 197,552 To March, 1905 .. 258 
Nernst 
rect 120 KW. £59,000 20,000 62 are, 350 750 H.P. .. 37,300 Lg. 7 & 2*: pb. ly. 1.75; Max.demand, 992,994 Ly. & tr. “Shop ly., 44d.; house, 4d. per 259 
Nernst pr. 2tol; tr.2 flat rey scale unit 
=, 1-ph. | £17,000 6,730 5=10 HP... 7,000 Lg. 6X 4°; pr. 3.. Special scale Ly. 6d. first 24 units per 8-c.P. per qr.; all 260 
he flat rate above, 4d. 
rect, and 480 £2,267,127 565,208 41 are 2,320= 12,110 847,534 Lg. 42 & 12: pb. Ig. 25 Max. dem. & 40,614,933 Ly. & tr, three stations. 6,500 volts. 261 
=, 3-ph. ex. tr. pr. ptr. sliding scale tCorporation tramways supplied 
rect 180 KW. £65,000 9,909 40 are, 12) 48=171 51,864 Le. 7 & 1; pr. 4d & 1) Max.demand {90.000 Ly. and tr. Ine. refuse dest., £13,300 .. 262 
Nernst (dav tr. to & 2-rate mtr. 
rect 12 Kw. £3,000 4,000 21 ine. 4-12 6,000 Ly. 44: pb. Ig. inc. £27; | FlatPrate 50,000 Overhead mains .. 263 
pr. 4 
300 240 Kw. 3 16,000 20 are 120 = 3,000 H.P. 91,000 5 Lg. 5; pb. Ig. 24; pr. 3; rate with Ly. 264 
ex. tr. tr.3 discounts 
eet... 90 64.2 43.2 Kw. £15,487 5,705 19=84 H.P. 8,226 84 Ly. 7 & 4; pr. 24 .. Max. demand . a -. 265 
~ & flat rate 
irect .. 65 7 35 KW. £10,000 2,400 Lg. 6; pb. le. & pr. 3 Flat sw. 15,000 Gas power. G. 'T. Laverty, res.eng. 266 
rebates 
rect... 300 163 86 KW. £39,360 10,795 S are, 145ine., 40=145 HP. He 15,784 l4 Lg. 7 & 4, or 6°: pb. ly. Max.dem. *,flat 191 420 Max. dem. system about to be replaced by 267 
13 Nernst ated D3 pr. 4& 11, or2 2 r. & contract Hat rate, 54d. per unit 
rect... 920 550 380 A.H. £43,597 8,226 | 14 are 18=663 | 30=990 34,804 7 2*; pb. ly. 16.8 Max. dem. w. 343,918 Ly. and tr. * Max. average, 33d... 268 
p-a.; pr. li; max, average 
contract 
300 IND 50:KW. £18,800 $020 I are, 245in-., 5=35 wep... 10,161 12 Flat rate .. 280,162 MES. 270 
rect... 1,600 225 176 Kw. £92,000 4,500 99=972 H.P. 75,800 2 ord; 1,334,000 Motors on hive-purchase system .. 
rect #40 100 A... £38,000 6171 9 are -- | 95=75 4,001 Ly. 4to3; pb. Ig. 3: pr. Fiat rate & 17,027 Ly. & tr. Local Traction Co. & Manchester 272 
ex. tr.) 3 to ll; tr. 1h to 1 sliding scale Corp. supplied : 
rect... 82 43 Kw £7,092 1,342 10-44 5,134 Ly. 5; pr. 2 Flat rate 32,705 Gas power. Extension SO Kw. in hand .. 974 
~, I-ph. 133 73.5 £17,906 4,416 2are, 120inc. | HP... 2=20 5.5 Ly. 54; pb. 2.1; prog Flat rate 11298 Water power 
(pumping) 
rect. 282 135 By £39,143 11,254 2W0are,11Nine., 47—179 up. ° 17,042 8 Ly. 6 & 4, ov 54; pr. 4 Max. dem., tat 159,955 Ph. li. (per 1,000 hes.) ave £10, ine. £1, 276 
181 Nernst. 2.979 (peak) & 1A, on Dh rate & contrac Nernst a. £14, £24 
rect 700 315 290 Kw. £62,534 13, 06% 104 are, 278 18-87" wer. 18,37$ Ly. 5 & 7: pr. 3 Plat 183,225 * Pb. are Is. Sd. per night, ine. 44d. per 277 
hrs, inc. 12001 
=~, 1-ph. 228 £27,700 3,903 Ware, Sine. 12— 40! wep. 11.05 Te. we ut rate with 162,223 278 
disc. ta 25 pre. 
rect 70 3710 12=80 ALP, j | blatrate 
3,225 Le. 4: pb. le. 2: pr, 2 Flat rate .. First year ine 220 & 440 Direct 
ph. lg. 2; .. y complete; extensions in hand 63 273 MILFORD-ON-SEA Milford-on-Sea Elee. Supply | 1906 L. Nicholson 230 & 460 | Direct 
14200 7 44; pb. ly, Max. flat; 3,898,436 | “Also 400 v. 4.C., and 500 v. p.c. Tr. dept 64 274 MINEH 
14; pr. 4 & 1: tr. rate & prept. gen’d (ex. tr.)) _ Supplies lg. dept. with p.c. and EAD Minehead Electric Supply Co. 1903 Charles Mouncer 4) 


Lye. 7 & 2,0r 4 1 May. dem., flat. 3,898,436 Als 5 
3,898,436 0 400 v. A.c., and 500v. 
14: & 1; tr. 98 rate & prept. (ex. tr.) SUPplies Ig. de with: A r.dept. 64 274 MINEHEAD Minel 
tod: pb. ly. are £28 Max. dem., tat 882.555 Lye. & tr. ‘Also £7 per 3-ph. Minehead Electric Supply Co. 1903 Charles Mounsey 
pr. 2; tr. toy: Tae & ol. scales 275 MONMOUTH 
Flat rate with 5 miles overhead mains to Carlow. Wat Corporation 129) W. Blake 100 & 60 
steam plant at C. « 66 276 MONTROSE 1-ph. 123 
at rate upply commenced March 20, 1905 North of Scotland Klee. Lt. 1901 Harold 2 
Mi 1900 & Pr. Co. ASO Direct .. Bye) 
TA 4: pr Max. demand 8.727 277 MORECAMBE Corporation W. Hall! 
- 68 278 MORLEY c =) 700 
int 
100 & 200 60—, L-ph. 228 
64 CARDIFF .. Corporatio bu Direct H5 
ISLE Corporation | 200,400D.c.* 400 Kw, £241,594 100,60) are, 440 220=1,181 2 3,225 
66 CARLOW .. J. Alexander 189) O. St. J. tr 00. 92 BW £55,864 32,420 Are 19,5 23 14-2 ly 
J. McKee 32,45 Are 2,022 15 ex. tr 
67 CARNARVO 100& 299 1-ph., 115 ine. =: 170,8-c.P. 69= 158 30=450 
N National El. Construction Co. | 1905 A. C. Goodman & direct 410 Kw. f. 36,371 23 
68 CATERHAM ae. 939 469 Pirect 200 hrs. tant. 1=67 HP... 3,500 I 
an Electric Supply Co... 1903 Bruton 13 are, 40 ine at 
189 Direct ’ me, 
68 CHACFORD & Devon Electric 1891 Geo. H. Reed 99. £33,000 7.632 Lg 
CHELMSFORD Chehnsford El. Lighting Co 1890 Arthur H.F. 1 19 9,000 29 Le 
100 & 20) 1-ph. 
71 CHELTENHAM .. Corporation 1995 : 200 p 390 £59.63 Le 
Ode Dache ai Alle, 1 i . 
100 & 299 100—, 1-ph.,; 1,700 141) Hep. 
CHEPSTOW Chepstow Elec. Lt. & Pr.Co. 1904 A. Wilkin 165Kw. £152,267 55.690 2lare,282ine.* 18=774 
73 CHESHAM Empire Light & Power Co. 1904 Alf. Slatter (Chf.) 416 KW. 388 arc, 21 inc 40 BP. 6.2 Le 
74 CHESTER Corporation Res.) & 460 00 120 100 A. £24,200 2.900 Lg 
Ss. E. Britton 210 Direct for 24 hrs 35=—120 > 
75 CHESTERFIELD... ©o"poration 1901 Aclana 905 Kw. | £110,906 16.386 
76 CHISLEHURST .. Chislehurst Elee. Supply Co & 480 1,000 760 £53,270 i 4—600 71,009 Le 
Bue he DE bgton 9 Direct 101-=445 24=6 
77 CHISWICK Chiswick Elec, Supply Corp 1900 W. Mor 00 20 Kw. f. £20,000 4=600 39,580 4.45 
78 CHURCH STRETTON.. ©: Stretton Elec. Supply Co. Payne 396 132 kw. 6,600 Le. 
230 & 460 200 
86 CLECKHEATON .. Urban District Council 1902 A. Pickersgill 200 A. for £10,090 1,058 Lg. 
902 A. sil 230 & 460 Direct x00 3 hres. 
81 COATBRIDCE House-to-House Elec. 1994 A. Donachi 450 115 kw. £24500 2935 dare Lg. 
82 COLCHESTER Corporation 1093 | 10 & 480 P S00 450 480 600 u.P. 20,292 1 Ie. 
A. R. Sillar 210 & 421 Direct a 7 
83 COLNE .. Corporation | 1901 | 500 tr. “ KW £66.22 34,450 | 38 ine. 285 | gy 3073 38,500 
‘ 240 77 terns 71 32=768 > =" 
84 COLWYN BAY .. Urban 40 & 480 re 770 310 Nernst 4 H.P. 32=768 H.P. 57.569 9.03 
220 ¢ irect 31 9=128 20—560 
85 CORK Cork El. Tratuways & Light- 440 315 200 4 Kw, £20,000 18,000 75 are R20 40 
86 COVENTRY Corporation 230 460 ect 1,700 £315,149 : 16,300 6 
J. A. Jeckell eX. tr. 3,646 Dare 
87 CREWE . Corporation. 200 1.800 1,503 £150,000 up, 70=1,130 HP, 107,889 4 Lg. 
88 CROMER Crower Eiectricity Supply Co. 1903 Hesketh 30 & 460 308 150 Kw. £50200 18.57% 1] are, 736 inc 101,522 48 Le 
: 90; esketh re, sdb ine. 2, 
89 CROYDON Corporation 240 & 480 190 116 £29,088 9.390 20in 22,639 
90 DALKEITH Eleetrie Supply Corporation A. Tulloch £23138 410 are, 37 ine. 34 
91 DARLINCTON Corporation 220 & 449 110 10 50 Nernst 120=4,200H.P. 238,285 
900 Lunn 27 are, 14 
92 DARTMOUTH Urban Eleetrie Supply Co | 230 & 460 rer 922 6828 930 Kw. Nernst 3,374 
Direet 80—4901 H.p,  32=8 > tr. 
93 DARTFORD Uitian Cauncii 240 & 480 330 137 168 KW. £51049 + 00 ALP. 69,823, 18.8 
94 DARWEN Covporation 1299 C. Garnett 50 KW. £34,000 6.000 8 4 17,280 67 
95 DERBY Corporation 230 & 460 Direct 900 THO £5500 6.430 
i-ph. 33 Jo HP. 98 
97 DEWSBURY Corporation In 230, 460 «Direct 1,860 45212., 207 A. £11644 0: 1 22.6 I 
Mee Direct on 909 A. tr 25-293 76 2: 
98 DISS Suffolk Electricity Supply Co. Napier I A.for £54.076 19,34( 77,0065 10 Lg. 4 
G8 Napier -rentice Direct tr. 4.340 Zine. 73 —292 1 
99 DOLLAR .. Electrie Supply Corporation — 19940 Ke ALS 40 kw. 1.200 39,250 13 Ly. 
Direc 58 See othe 3 
101 DORKING Urban Distriet Council leased 1904 C. Lakin - § } 725 23 KW. £78050 27.561 sare 1,500 Lu. ¢ 
to Edmundson’s Elec Lakin - Smith Direc | 8501p, |B on 
1495 W. Wood 11,639 
104 DUDLEY .. Corporation 200 $,500 2.496 £456,000 N. = 15-350 34-800 HP. 
o Direct 153 — 320 H.P 
903 » Richardson. . r. 5Of SoU tr. Pb Are, 7 
106 EALINC Corporation 220 & 409 Direct 3,010 2,067 15 Nernst 71=413}H.P. See 38,110 
! J. Brydges 30 200 Bare, 1,423 | 28-100 
906 ileon 34.050 are, 48— gg! Z : 
110 ECCLES Corporation H.W 200 240 Direct .. sia 90.554 
111 EDINBURCH Corporation 200 1-ph. 280 135 1GKW. for £14302 2 eo 1.536 
112 ELLAND Urban Distriet Council 1903 A.V. Ward 3,600 A.H. £950.00) 1.200 
A.V. Wardrop.. Diree 200 are, 13 5.514 
113 EPSOM .. .. Urban District Council 240 110, 100.4. £14087 ne, $22,488 
: Direct 280 7 hrs.  Sare,3dine., 31—107 
reo. Heath 50a. 36 for 3 hrs. Zare, Whine, 9-54 > 
115 EXETER Corporatio 1800 16 145 tant. ee 10,987 
poration .. 188g) HD. Munro BON 1.0 14.272 Ware, 477i 
116 EXMOUTH Electric Supply Corporation 1904 K. ALS 100 ph., & £95500 39.01 St Nernst ; 14=756 40,141 
A. Seott-Mon- 500 Dirce 39.015 37 are, 24 ine. 70=295 
17 FALKIRK... .. Corporation... 1903 x0 KW. £25.00 67,500 125 (ex. tr.) Ly. 5 
118 FAREHAM Urban District Council 230) ect 00 215 3500. | 
A. Blake 1 13.781 {L-are. 83 in Lg. 5 
119 FARNWORTH . Urban District Council 1901 RBI i 100 63 £11,496 14 Nernst 18,700 50 
120 FAVERSHAM Corporation 610 397 160.4, £36,085 3,760 tee 
FELIXSTOWE & Urban Dist. Council (leased to 3999 Napier J 230 & 460 100 34,345 
cE Napier Prentice 3,101 are, 20 ine 46° 
122 FELLING ALTON N Gapply Co.) 200 Direct 113 129 5) 47 
Northern Counties Flee. Sup- 1904 20 EW. 7000 35 Nernst 4,700 74 
123 FESTINIOC Yale Electrie Power Co 230 & 460 400 4.8. 15.510 7.765 
124 FINCHLEY than Council 220, 230 & 720 4.8. : 
1903 Edward Calvert 500 Direct 20,000 7.000 170areX ine. 2-5 
125 FLADBURY Fladbary Electric Light and 1900 £50,000 19.704 
Power Direct 2,000 ine, 19=54H.P 
126 FLEETWOOD Fleetwood & Dist. Elec. Lt. & 1900: 0. H 220 40 (equiv. oe 23,000 Lz. 6 
127 FOLKESTONE Folkestone Electric Supply Co. Hesketl 120 600 £30,000 8.000 21 
128 FORT WILLIAM Fort William Electric Light- Reid £176,044 66 are, 1 11,000 
129 FRINTON-ON-SEA Frinton-on-Sea & Dist. Elec. 1993 W- Hock! 150 & 300 ‘ 120 190 30 Kw. £11,091 1 Nernst 76,937 18 
Lt. & Pr. Co. 90% - Hockley Direct 60 6,000 dare, 6Vine. 
130 FROME .. Frome Electricity Supply 230 & 460 ( 40 45 Kw. HP. 6,300 
131 2 Direct .. 525 25 4=10 HP... pr. 
31 CALWAY Galway Electric Co. 240 & 480 4 57 KW. £35,000 7157 2,800 about 40 Lg. 6; 
direc 5 sancti are, 262 46 
132 CILLINCHAM Corporation sy | As D 106 ToRW. 22708 
<A. D. Chakmers ~ 4,000 18 are, 132 ir 
133 CLASCOW ee ee | Corporation 220 1.€., 230 790 £70,000 G=10 5,000 » CT 
.W. Lackie .. 100 4.c. Dire 17.785 14.462  are,335ine.  33- = 
134 CLOSSOP Urban Electric Supply Co. .. | 1903 E. Knowl €1,244.163 74 48,800 
905 . E. Knowles .. Di 5244.16: 743,568 $25 are 
136 CODALMINC .. Urban Electric Supply Co 220 & 440 304 1,0004.H. £59,047 20,400 54 197897 
y Co. 902 . 8. Robertson Direct 13=32 
3 137 CORSEINON .. Gorseinon Electrie Light Co 1894 Powell = £53,393 17,084 10 22,000 . Lg. 64 
138 COVAN Corporati 200 Direct 60 ine. pb. Ig. 1 ns 20-32 19.1; 
19 Parson £1,800 1,646 56 19 | 7 
139 CRANTHAM Urban Pleetrie Supply € 250 & 500 1,959 1,110 EW. £109,000 1 .. 
19038 Edmundson 389 40,712 10 ar 1.623 HP p-a. 
pan 656 15.4 Ly. 6 
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2-20 WP 5,724 Ly. 54; pb. 2.1; pre 3 Flat rate 114.298 Water power 275 
133 73.5 £17,906 4416 2are, 120ine. | 6=14 HP... Le. & 4, or Sh; pre Max. dem., Hat 159,955 Ph. ls. (per £10, inc. £1, 276 
hes. a; 11.05 Lye. 4 w. dis.; pb. arc 
ph 136 £27,700 13,961 Ware, ine. 404 £22 pra pr. 3 tot 
3,225 pb. lg.2; .. wane First year incomplete; extensions in hand 63 273 MILFORD-ON-SEA Elee. Supply | 1906 Nicholson .. Direct 1) 
7,725 14:2 Ly. 7 & 2, or 44; pb. Ig. dept. 64 274 MINEHEAD .. .. | Minehead Electric Supply Co. 1903 Charles Mounsey 220 Direct .. 
ave tr | “Also £7 per RW. & 2d, per unit 65 275 MONMOUTH .. .. | Corporation INQ) AW. Blais WO 200 133 
Smiles overhead mains to Carlow. Water 66 276 MONTROSE North of Scotland Klee, Lt, 1901 Harold Hale. Direct 
power ; steam plant at C. as stand-by _& Pr. Co. 
Flat rate .. Supply commenced March 2nd, 1905 277 MORECAMBE .. Corporation .. 1898 W. H. Hall 220 Direc 700 
9,000 29 Ly. 7&4; pr.4&14 |Max. demand 68,727 -- 68 278 MORLEY .. -. | Corporation .. Ellis 100.«& 200 1-ph. 22s 
Lg. 6 pb. Ig. inc. £2 p.n. | Flat rate .. Water power... 69 279 MORPETH Electric 1904 W.H. Bibby ( Res.) 230 460 Direct 65 
5 Ly. 54 to 44; pb. Ig. are | Sliding scale 476,995 “Lo be replaced by 300 4-a. Nernst . -- 76 280 MOTHERWELL .. .. Corporation Williams 230. & 460 Direct 1,410 
62 Max. demand Tramway Co. supplied with 7] 281 MUSSELBURCH Distriet El 1904 Tho:was Hunter Direet 150 
1,009 if 2.504; pr. | Flatrate .. 1,335,980 284 NEWCASTLE-ON-TYNE antle Dist. Electric; 1890 W.D. Hunter 100 240 6190 
| a are | Max.demand) 836,608 285 NEWCASTLE-ON - 3 Newe wsthe Tyne Electric | 1890 R. P. Sloan: Man. 20,004) 
9,658 | Lg. 5; pr. 24 to 14 | Flat rate 461,171 287 NEWMARKET .. Newmarket Electric Light Co. 1890 F. A. Simpson 210 Direct .. 350 
Ig3.. Flatrate .. Suction gas plant 288 NEWPORT & COWES Isle of Wight Elec. Lt. & Pr. \. Mayes: 240K Direet 390 
| Lg. 5; pr. 3 Flat rate .. Starting June, 1906 .. -- 79 289 NEWPORT MON.) Corporation. 
0.292 18 Lg. lg. 2; pre 2& 439,100 Lz. and tr. we - 80 290 NEWTON ABBOTT .. Urban Supply Co. .. C. Pay 480 Direct 
La. works | Flatrate .. 291 NORTHALLERTON .. Northalle rton Klee. Lt. & Pr.) Batty. 220) .. 150 
7.569 9.03 | Le io 3 vb. Ig. 24; Flat rate & 1,086,083 and tr. Wes 292 NORTHAMPTON Bier. Lt. & Pr.) 1891 H. Jackson 210 429 Direct 11 
2240 40 6 | 552,828 Us. and tr. 293 NORTHWICH .. Northwick Electric Supply | W. Beyd 220.4 Direet 245 
or 24 ; 2 to Dart. : J. Chaudier ireet 
6,300 6 Lg. 5; pb. 2; Flatrate .. | Part gas power .. 294 NORTON & MALTON Electric 230 & 460 
7,889 4 Leg. 463; pb. 2.797.247 Ly. and tr. Ly. £141,577: tr. £173,612 85 255 NORWICH -» Corporation .. | Lon 410 Direct .. 
1,522 48 sar lg. 1,375,735 Extensions in progress 296 NOTTINCHAM .. . Corporation .. | Isat H. Tatbo: 2006400 Direct .. 9,603 
Max, demand 451,643 and tr. 287 NUNEATON Urban District Council | 1900) Gibson. 220 Direet 375 
| 6; pb. 1g. are Minx. demand 74,782 Slot meter, 7d. per unit, inc. meter rent .. 88 298 OBAN Corporation | 1908 | Plunkett... 230.4 460 , Direct 
Ly. andtr. * Pb. ly. are £18, inc, £34 p.a. 299 OCMORE VALLEY... Oxmore Valley Bl Lt. & Pr, 210 to 220 10 
7,280 67 pb. ig. 171,109 302 OULTON BROAD Oulton Broad Electricity Co... Barix 2330) Diree 
5.430 & demand * Prepayment meters, rate Pe .. 93 303 OXFORD .. Oxford Electrie Co. .. HL Franeis 103 1.400 
2454 22.6 to 24; pb. Ig. ine. Max. demand — 2,784,126 max. demand rates for 95 305 PARTICK.. Corporation... wa 1902 Maswell.. Direct 1,050 
10 Ig. a. | fins 1,710,821 . 96 
Max.demand 929496 | Tamvay to Yorkshire (W.D.) 97 307 PEMBROKE ‘DUBLIN’... Urban District Couneil 1900 Price Divect 300 
1,360 «6: ‘pr. 4&1; | Ly. and tr. Gas power 98 308 PENARTH Penarth Electric Lighting Co, 1901 Cameron 460 Dives 
1,500 Ly. 6; pb. ly. 3; pred .. 9,00 Overhead mains, bave copper 99 309 Corporation 
6,845 5, 8 pb. Ie. mane 33,331 and tr. -. 100 310 PETERBOROUCH .. Corporation | 1900 Gill 200. & 400 reet | 
Ly. 7 3, or 6 w. dis’; Ly. 1g. are £30 p.a., ine. 234. p.w. 102 312 PONTYPOOL Pontypool Elec. Lt. & Pr. Co. 1803 Maybery.. 103 Direct .. 
8,110 19.2 is, pb. ly. arate meter, 1,611,501 Us. and tr. Traction, 2d. to 1d. per unit 104 314 PORT PATRICK Patrick Elec. Supply Co... | 1904 Purves (See) 200.4 400 Direct 
14.7 Ly. 54 are : Bh pens 1,021,839 PRESTON National Electric Supply Co. 189200 Tonge. 250 ary 
9, ‘Max.demand’ 9,113,987 Ug.andte. Pb. tg. are £18, ine. £47, .. 108 318 PUDSEY -. Corporation 230.4 100) 
8 Pia ate trom Ebbw Vale Steel & Tron 109 = Conte Rive, Trwys. & 1900 230 460 
9,532 Flat rate .. 88,241 cote 12 322 RATHMINES .. Urban Distriet Couneil Pilditeh 220 & 440 Direct 
0,967 L are 3 pb. ly. Flat rate .. 160,988 Tantalum, £5; inc. £3} p.a. -- 3 523 SEARING. 
0,141 Lt & Max demand 883.164 & tr. Pb. Ig. are £25, ine. £3.17"., 14 324 REDDITCH Urban Distriet Council 18090 OW... Fergusen.. “ang 
7,500 +25 (ex. tr.) 24; pr. 24; Flat ates 950,00 Le. ‘and By company. Bought by 115 | | 
300° W. 11,350 Re sident eng., F.C. Mann .. 326 RHYL Urban District Council 1901 E. H. Wright 230) Direct 
4345 | pb. Ig. are 628,032 Ly. and tr. Supply part of Kearsley 19 329 ROSS Flee. Light & Power Co. 1902 Gray 230 
4,700 ‘Lg. 6to Sliding seale 78,089 Gaspower 190 330 ROTHERHAM Corporation | 1901 Edward Cross 230 Divert 
7.765 Lg. 8& 64; pb. 1g. 32; pr. Ne 80.999 Works leased to Co. for 25 years 331 ROTHESAY .. Corporation .. | 1999 E. B.Stiven . 230 & 460 Direct. 
7,500 & Lg. & tr. Water power 333 ROUNDHAY Roundhay & Dist. EI. Lt. Co.) 1903 Fox 2306 Direct .. 160 
6,937 18 1,039,551 to Sandgate and Hythe at 2,750 v. 127 337 ST. ANDREWS .. Eleetrie Supply € 1905 Moncrieft 225 450 . 
6,300 Lg. 63; pb. Ig. Flat rate .. Ww power, also part oil 128 338 ST. | Urban District Council 
about 40 La. 6 3 to2 Flat rate .. 15,000 Gaspower 339 ST. AUSTELL .. xt. Austell & Dist. & Child 110. 220 Direct. 100 
5,000 20 Ly. dise. ; pb. lg. 2; Flatrate .. 150,000 Water power chief source of supply ; part gas 131 | 
1.230 21.89 1; pb. ig. are e14 Mes. 18,248,468 1 Private se consumers 133 343 SALISBURY Salisbury El. Lt. & Supply Co. 1898 B. Randail .. 210 
8,787 25 Lg. 43 Qe ij, Flatrate .. 369,567 and tr. 134 344 SALTBURN Cleveland Trust 1999 R.Hnid.. .. 220 170 
2,000 Lg. 6&2; pr. Mas. demand 345 SCARBOROUCH .. Scarborough Elec. Supply Co. | 1993 F.G. Holden .. 100 & 200. 1,945 
9,139 19 Lg. 7 & 4, or 6; pb. Ig. Max. demand, 229,375 136 346 SHANKLIN, SANDOWN Wight Elee. Lt. & 1901 \. E. Mave & Direet 
1,000 137 347 SHEERNESS .. Sheer <a & Dist. Elec. Pr. & 1903 A. A. Watk Ox HO Direct 
8.656 15.4 Ly. 6 & 1, or Bh; pb. ly, Max. dem,, flat 1,615,880 
5.5 Lg. 54; pb. ly. 2.1; pr. 3 Flat rate -. 114,298 Water power .. 275 
12: (3.0 £17,906 4,416 are, 130 ine. | 6=14 H.-P... . 1-0 Dh lhe. (ner 1.000 hrs.) are £10. ine. £1, 976 


2M 
1s. 

10K 

71 

” 

1,694 
61 

100 
2,205 

734 Ig 
700 t 

660 

190 

165. 

130 i 

H42 

450 

S07 

42 : 
1,250 

83 

3125 

21 

510 
S74 Ig. 
$25 tr. 

13.3 
673 

4 
1 
ws 
48.4 
942 
191 iach 


135 CLOUCESTER 
136 CODALMINC .. 
137 CORSEINON .. 
138 COVAN 

139 CRANTHAM 


we 
Luu. to 4; pb. ly. are £23 

& £15; pr. 2; tr. 1} tol4 
Ly. 6 & 


Lg. 5; pr. 23, w. dis. 


Ly. 744; pr.4& 13 


Lz. 63 pb. Ig. ine. £2 p.a. 


pb. Ip. 
pr. 12& 1b; tr. 1 
Le. 8&4... 


1s Iu. 4: pb 2; pr.24 


1: tr. 1.5to 1.3 


. 2) darge works 


pb. ly. are 
pr 2& 
1,0r 44: pb. Ig. 


or 2) 


2to 


i pre 2 


! TA dooré 
wed 


whtod 


ph. £9 pa: 
pr. to (time sw.) 
Ly. 4d: pb. ly, about 1.8 


1346 2 Le TA Sor 5: pb. lg. are 
£16; pr. 24 to 1: tr.0.5 
lg. presto lh. 
7.165 Le 8A OL; 
Htod 
te 
DOs, 


pb. Ig. 323 pr. 


I 4; pb. Ig. ine. 
to pr. to 


pred;tr. & 1 


3, or 
£31 p.a.: 
ito 4: 


pb. Ig. 

pr. 2 

ph. le. & pr., 

pb. lp. pres 

7,4, & 2, or 6; pb. Ig. 

are £18: 

1000 Le. pb. Is. contraet; 
pr. J 

63 to2 


-7K3,0r6: pb. ly. 23; 
pr. 4&1, or 24 

w. dise.; pb. Ig. 2; 
we or 4d}; pb. Ig. 
1; pr. 2 to 14 

tito pb. £14 


4 


spl; tr. 


2; pr 3 


Corporation 


Urban Electric Supply Co. 


Gorseinon Electric Light Co. 


Corporation 


Urban Pleetrie Supply Co 


rate & sl. scales 
Flat rate with 
discounts 
Flat rate 


Max. demand 
Flat rate 
Sliding scale 


Max. demand 
& flat rate 
Flat rate 


Flat rate, cont. 
& max. dem. 
Flat rate .. 

Max. demand 

& flat rate 

Max. demand 


Flat rate 
Flat rate 
Flat rate 


Flat rate & 
sliding seale 
Flat rate 


Flat rate & 
seale 

Max. demand 
& flat rate 

Flat rate 


Max. demand 
& sl. seale 
Max. demand 
& flat rate 
Max. demand 
flat rate 
Max. demand 

flat rate 
Max. demand 
& flat rate 
Sliding seale 


Flat rate & 
max. demand 
Max. demand 
& flat rate 
Max. demand 
& flat rate 
Flat rate 


Max. deraand 

& sl. seale 
Sldg. se., flat 
rate & cont, 
Max. demand 


Max. demaid 
flat rate 
Flat rate w. 
rebates 
Max. demand 
& flat rate 
Max. demand 
& flat rate 
Max. dem. & 
flat rate w. dis. 
Max. dem, & 
spl. flat rates 
2-rate meter, 
& flat rate 
Flat r. w. dis.: 
spl.m.d. for pr. 
Plat rate 
max. demand 
Flat r., part 
mod. & mtr, 
Max. demand 
& flat rate 
Flat rate & 
cont. 
Max. demand 
& flat rate 
Flat rate with 
discount 
Flat rate 


Flat rate 


Max demand 
flat rate 
Flat rate 


Flat rate w, 
rebates 
Flat w. dis.; 
pr. max. dem. 
rate 


Max. demand, 
flat scale 
Slidiny: seale 


Flat rate & 
scale 
Scale 


Flat rate & 
contract 
Flat rate, max. 
dem. & cont. 
Flat rate & 
cont. 
Sliding scale 
& flat rate 
Max. demand 
X& sldg. scale 

Flat rate 


Flat rate 
Max. demand 


«& flat rate 
Flat rate 


Max. dem. flat 
& sl. scale 
Max. demand, 
tlat r. & cont. 
Flat rate 


Max. demand 


flat 
Mit 


19@ PAVAM 


476,995 


135,000 
1,335,960 
836,608 


461,171 


439,100 


1, 086,083 
552,828 
145,406 


(1905) 
2,797,247 


938,001 


171,109 


618,104 
2,784,126 
1,710,821 


923,486 


9,300 


1,611,501 
3,439,231 
1,194,651 
1,021,839 


2,112,287 


12,691,025 
88,241 
160,988 
8:3. 104 
$150,000 


219,600 


628,082 
78,039 


80.999 


257,179 


1,039,551 


15,000 
372,113 
150,000 
913,096 

18,248,468 
369,567 


229,375 


4,000 


Carnoyation 


1900 R. White ons 
1g9z OR. S. Robertson 
oil 
1894 Powell 
x 
C. Parsons 
1908 J.C. Edmundson 


(lg.), 1d. (tr.). 

5 miles overhead mains to Carlow. Water 
power; steam plant at C, as stand-by 

Supply commenced March 2nd, 1905 


bo 
66 
67 
Water power 

To be replaced by 306 4-a, Nernst .. 
Lighting a.c. 


Tramway Co. supplied with 


7 


DC, 
2 
Lg. and tr. 74 
ked from Bromley at 2,000 v. 
- 71 
Suction gas plant 78 
Starting June, 1906... 79 
Le. and tr. 20 
Ly. and tr. 82 
Lz. and tr. 83 
Part gas power .. $4 


Ly. and tr. “Ly. £141,577; tr. 
Extensions in progress os oe 
Ly. and tr. 87 
88 


89 


Slot meter, 7d. per unit, ine. meter rent .. 


Ly. and tr. 


Pb. lg. are £18, inc. £34 p.a. 


Ly. and tr. 91 


* Prepayment meters, rate #d. 
Lg. and tr. 


Ly. & tr. ‘Special max. demand rates for 
Ix. and pr.; pb. ly. are 2d. per Jamp-hour 


95 


Ly. and tr. Supply to Yorkshire (W. D.) 
Tramway 
Ly. and tr. Gas power 


97 
98 
Overhead mains, bare copper 
Lye. and tr. 


- 101 


are £30 ine. 24d. p.u. 102 
ee - 103 
Ly. and tr. Traction, 2d. to 1d. per unit 104 


ag. und tr. Poole. are £15 pa... 


and tr. Pb. ig. are £18, inc. £4 


- 108 
Bulk supply trora Ebbw Vale Steel & Tron 109 


& Coal Co, 
1 


Tantalum, £5; ine. £34 p.a. 


Ly. & tr. Pb. le. are £25, ine. £3.17., 114 
N. £53 p.a. 

Lg. and tr. * By company. Ponght by 195 
T.C, in 1896. : 


Resident F.C. Mann 


- 16 
17 


Ly.and tr. Supply part of Kearsley 
Gas power 

Works leased to Co. for 25 years - 121 
Distribution station. Supply trom Hebburn 192 


- 123 


Lg. & tr. Water power 
Water power 

- 126 
at 2,750 v. 127 


Supply to Sandyate and Hythe 
DC 


Water power, aiso part ofl - 128 
Gas power 129 


Water power chief source of supply ; part gas 131 


Bulk supply, D.c. to Nav. Hoxp,, 8-ph. A.c. 132 
to Kent El. Pr.Co. 3-ph. pr., 173 & 397 v. 

Three stations. Private Ix. consumers 133 
charged 34d. & 1d., max. dem. 

Lg. and tr. ow 134 

- 135 


Direct 
Direct 
Direct 
Direct 


Direct 


750 


4iv 


28 
282 


289 


292 


294 


310 


313 
314 
315 


317 


320 
321 


32 HP... 


H.?P. 


1,623 H.P 


Harold Hale 
Ellis 

W.H. Bibby (Res.) 
S. Williams 
Tho:nas Hunter 
M. B. Henry 

H. W. Bash 
W.D. Hante: 
R. P. Sivan‘ Man.) 
F. A. Simpson .. 
A. E. Mayes* 

H. Collings Bishop 
F. C. Pay 
F. Batty 
G. H. Jackson .. 
W. Boyd 

J. Chandier 

F. M. Long 

H. Taibo: 


Gibson 


8. W. Newington 
E. B. Smith 

B. Barber 

F. H. Francis 
C.F. Parkinson. . 
H. Maxwell .. 
J. Slevin 

Ss. L. R. Price .. 
H. Cameron 

J, Larnbert 

J.C, Gill 

E.G. Okell 

W. Maybery. . 
J. Teasdel 

J, Purves (See.) 
W. Foale 


R. P. Nash oo 


W. H. Joyce 
M. Farrei 
G. F. Pilditch .. 
E. Rowley Hill.. 
W. J. Ferguson... 
W. Ross 
E. H. Wright 
L.¢. B, Trimnell 
Cc. C. Atchison .. 
Chas. E. Gray .. 
Edward Cross .. 
E. Stiven 

A. Jupp .. 

H. For .. 
T. S. Shenton .. 
A. EF. Lee 

A. E, Mayes 


A. Scott- 


Moncrieff 
J.H. Clothier .. 
A. B. Child 
E.M. Hollingsworth 
C. J. Wood 
C.D. Taite 
A. B. Randail .. 
R. Huid.. 
F. G. Holden .. 
A. E. Mayes 


A. A. Watkins.. 


304 1,000 A.H. £59,047 20,400 54 are, 13- 
205 45 KW. £53,393 17.084 
1,110 £109,000 10.712 arc 
MONTROSE North of Scotland Klee, Lt, 1901 
MORECAMBE 1898 
MORLEY .. Corporation —.. 
MORPETH Northern Counties 1904 
Supply Co. 
MOTHERWELL .. Corporation 1901 
MUSSELBURCH District El 1904 
NELSON .- +» Corporation 1x92 
NEWBURY Urban Electrie Supply Co... 1905 
NEWCASTLE-ON-TYNE = Newcastle & Dist. Electric 1890 
NEWCASTLE-ON-TYNE Electric | 1800 
AND TYNESIDE Supply Co. 
NEWCASTLE-UNDER- Corporation 1904 
NEWMARKET Newmarket Electrie Light Co, 1804 
NEWPORT & COWES fale of Wight Elec. Lt. & Pr. 100t and 
NEWPORT MON.) «- Corporation 1895 
NEWTON ABBOTT Urban Electric Supply Co... | 1902 
NORTHALLERTON = «Northallerton Elec. Lt. & Pr. 1899 
NORTHAMPTON Northampton Five. Lt. Pr. 1891 
NORTHWICH .. | Northwich Electric Supply | 1897 
NORTON & MALTON Northern Counties Electric 1904 
‘YORKS.) Supply Co. 
NORWICH Corporation .. 1803 
NOTTINCHAM .. Corporation 
NUNEATON Urban District Council 1990 
OBAN Corporation 1903 
OCMORE VALLEY Ovamore Valley El. Lt. & Pr. 1891 
OLDHAM 1x04 
OSWESTRY Oswestry Elec. Light & Power | 1895 
OULTON BROAD Electricity Co... 1902 
OXFORD .. Oxford Electric Co. 
PAISLEY .. Corporation 1809 
PARTICK. - Corporation 1902 
PEMBERTON ++, Urban Distriet Council 1902 
PEMBROKE ‘DUBLIN’... Urban District Council 1900 
PENARTH Penarth Electric Lighting Co. 1901 
PERTH Corporation 1901 
PETERBOROUCH Corporation —. 
PLYMOUTH Corporation 1899 
PONTYPOOL Pontypool Elec, Lt. & Pr. Co. 1898 
PONTYPRIDD Urban Distriet Council 1905 
PORT PATRICK P. Patrick Elec. Supply Co... | 1904 
PORTSMOUTH .. Corporation... 1804 
PRESCOT DISTRICT .. Insulated & Helsby 1891 
PRESTON National Eleetrie Supply Co. | 1802 
PUDSEY Corporation 1905 
QUEENSTOWN ( ork Elec. Trwys. & Lighting 1900 
RADCLIFFE Urban District Couneil 1904 
RAMSCATE Ramsgate and District Elee. | 1905 
RATHMINES Conse 1900 
READING . . Reading Electric Supply Co...) 1895 
REDDITCH Urban District Council 1899 
REICATE -- Corporation 1901 
RHYL Urban Distriet Couneil 1901 
RICHMOND ‘SURREY ... Richmond (Surrey) Elec, Lt. 1893 
ROCHDALE 1900 
ROSS Ross Elec. Light & Power Co. | 1902 
ROTHERHAM Corporation... 1901 
ROTHESAY Corporation 1899 
ROTTINCDEAN New Rottingdean Elec, Co... 1895 
ROUNDKAY Roundhay & Dist. El. Lt. Co. | 19038 
RUCBY we Urban Distriet Council 1895 
RUCBY SCHOOL Ruyby School Electrie Light 1996 
RYDE & ST. HELENS .. Ie of Wight Elee. Lt. & Pr. | 1903 
ST. ANDREWS .. Electric Supply Corporation 1905 
ST. ANNES-ON-SEA .. Urban District Council 1901 
ST. AUSTELL St. Austell & Dist. Elec, Lt, & 1987 
SALE Urban Distriet Council 1903 
SALFORD. . Corporation 1895 
SALISBURY Salisbury El. Lt. & Supply Co. , 1898 
SALTBURN Cleveland Trust | 
SCARBOROUCH Searborough Elec. Supply Co. | 1893 
SHANKLIN, SANDOWN Isle of Wight Elee, Lt. & 1901 
SHEERNESS Sheerness & Dist. Flee. Pr. 1908 
SHEFFIELD 


10-9 


1 3646 


56 are 


S. E. Fedden 


500 D.C. (tr.) 


19,139 19 
88,656 15.4 


Direct 


240 & 480 
220 Direct 


100 & 200 60—, 1-ph 


230 & 460 | Direct 
230 & 460 | Direct 
230 & 460 ly. Direct 

500 tr. 
230 & 460 | Direct 
Direct 


240 & 480 


1-ph. 


100 A.c.; 240; 
& direct 


& 480 D.C. 


’ 


’ 


40&480p.c,, 10—, 3-ph. 
440 and direct 
230) Direet 
210 Direct 
Direct 


240 & 480 
87.5—, 1-pi 
& direct 

Direet 


100 4 200 A.c. 
230 D.c. 
240 & 480 


220 Direct .. 


210 & 429, Direct 


220 & Direct 


230 & 460 Direct 
220 & 440 Direct 
20) & 400 | Direct 
220 & 440 
230 & 460, Direct 


10—, 1-ph. 
& direct 
Direct 


210 to 220 


210 & 420 


tr. 500 
22) Direct 
239 Direct 
100 Direct 


50—, 1-ph. 


200 A.C. 
& direct 


240 & 480 Direct 
230 & 460 Direct 
220 & 440 Direct 
230 « 460. Direct 
230. 460 | Direct 

Direct 


200 & 400 


100 & 200 
for tr. 
103 Direet 


230 460 Direct... 


200 « 400 Direct 
100 50—, l-ph. 
100—, 1 ph 
& direct 
& direct 
230 & 460 50—, 3-—ph. 
230 & 460 Direct .. 


Direct 


220 
240 & “Direct 
229 440 Direct 


Direct, & 


200&400D.c, 
67—, I-ph. 


200 


’ 


50—,-1-ph., 


50—, 1-ph., 


2) 66—, i-ph. 
200 1-ph. 
230 Direct 


110 & 220 
220 & 440D.0 


3.000 Aw, & direct 


3-ph. 


230 Direct 
230 & 460 Direct 
230 & 460 Direct 
100 Direct 
230 & 460 “Direct .. 


220 50—, 3-ph 


100 100, 1-pl 
_ Direct « 


240 & 480 


225 450 Direet 
240 Direct 
110. & 229 
230 Direct 


230 & 460 


220, 440 D.c., 
200 A.C, 
210 


& direct 
Direct 
220 Direct . 
100 & 200A.C, 

500 D.c, 

240 & 480 


& direct 
Direct 
230 460 Direct 


20) 2-ph 


Direct .. 


l-ph., 


80—, 1-ph., 


Lg. 6& 


Lg. 7 


cout.; 
Ly. 


p-a. 


Ly. 6 


1,000 
145 
6,790 
20,000 
60 
350 
390 
3,050° 
180 


225 

34 

1,400 
1,200 Ig. 
1,800 tr. 

1,050 

1,000 

300 


3,336 
1,460 
1,970 
100 
100 
240 


290 


100 
1,340 
100 
6,520 
600 
170 
1,945 
425 
3380 


7,500 


60 
1,959 
123 
3.000 ee 
271 700 
2 
279 65 
«| 
5 Ly. 54 to 44; pb. Ix. are 280 
£251,inc. 63s. p.a.; pr. 3 450 
06.330 6.2 Ly. 54, 44 2; pb. lg. 33 oe 
‘ tr. pr. 2; tr. 1.6 én 
283 
Lv. 5: ph. lg. cont.; pr. 
Zor4& 1! 
71.009 Ly. 44; pb. ly. 2.504; pr 284 
285 
| 
Ly. 5: pr. 3 ae 
290 
140 
7 J 44 to 31; ph. ly. 2}; 
pr. 4&2; tr. 3 245 
Ly. 6 & 24, or prod & 28 
l, or 23; tr. 2 to 13 | 80 
6.200 5; ph. Ie. 2; pred 
2,83- 
pr. tol 875 
7K 4dor6: pb, 74,782 298 ikett 
aw.) 5 & 14, or 24; tr. 2 5,232 
74 ‘ Ly. 4 ph. 3; pre & - 90 300 
tr. Cmax.) 
& 14, or 24 
pr. 3 tals te. 
11) Lydia Iga. £224, 96 306 
a 13 pb. 54 & pr. 307 
SA}: 14 308 210 
le. prod & 1: tr. 
: 175 
840 
pr. 2s tr. 14 2,300 
14, or 24 312 169 
Ly. 7 & 3, or 6 w. dis. 
30 24; ph. lg. are £22 
: 19.2 Le. 6 & Thor 4: ph. 
ox. tf £20 & 2d.: 1 
( Le. 5, or 7&2: pb. le. are -- 106 316 
£214, ine. £1.36: pr. 24 & 2 
£22 p.a.: pr. 2k tol 
tre 319 
322 930 
32 
are £174 p.a.* pr. 23 324 435 
Ly. 7 & 3, or 5*; pr. 2& 
tr. 12 325 120 
‘ 85 cox. tre) | pb. ly. 2h; pr. Jt; 
329 90 
331 34 
: 7 332 43 
333 160 
334 
335 85 
336 192 
337 290 
339 
704 117 ] 340 
25 
343 
& £12 p.a l oO | 
18,787 Ly. 44; pr. 24 344 | 
: 1.139 1 Ly. 7 & 4, or 6: pb. Ig. Max. demand, -- 136 346 
‘ cont.; pred X12: hte, r. & cont. 347 
{ 
) 


39 19 Lg. 7 & 4, or 6; pb, Ig, Max.demand, 229,375 = Scarborough Elec. Supply Co. 1993 FG. Holden 
contract 137 ss eerness & Dist. Elee & 24s 
56 15.4 Le. 6 1, or 34; pb. le. Max. dem.,, flat 1,615,880 nen 
d-ph. 123 (3.0 £17,906 4,416 Zare, 120ince. | 6=14 HP... 5.5 Lg. 54; pb. 2.1; pr. Flat rate 114,298 Water power 
Direct 282 135 £39,143 11,254 47=179 17,042 16 or 5 pr. 4 159,955 Ph. (per 1,000 ins.) are £10, ine. £1, 276 
1-ph. 156 £27,700 13,961 15 are, Sine. nev. 13,961 11.05 Ly. 4 w. dis.; pb. Ig. are Flat rate with 162,123 . 278 
Direct 70 3,710 12-60 | lag Matmte 279 
Direct 1,410 643 100 Kw. £66,904 22,967 163= 1,438 H.P., 25 are £15 1,168,018 Pb. lg. ine. £3) & £2, N. £35 pia 280 
Direct 450 SB lg. 206 A. £90,000 4,452 20 are 24,508 28 ig. & Max. demand, 373,177 Lg. and tr. . 281 
1,000 700 859,600 23,790 176) ep. 20= 500 to 3; pr. 2! to 1; Stiding wale 199,207 | 282 
Direct 145 132 £44,974 me = Lg. 7 & 3, or 6; pr. 22.41 —_ mand 123.017 Supply commenced January 1, 1905; gas 283 
yg 6.790 3,300 1,050 kw. , £470,518 500,000 Ly. 34 net; pr. 14 max... Fla rate, 4.702 284 
20,000 15,300 2004600 LOH eg. 1,198,668 equi 1,825,452 £2115 6 per Flat tate... 30,378,852 Ly. & tr. See also “Power Distribution 985 
Meect 60 55 41 KW £6,000 2,968 = i 2,968 Flat rate “7,862 086 
350 199 40 KW, £36,378 9,591 Tare. 16,721 Ly 7&4; pred Maxedemand 121,005 Data to Dee. 31st, 1908 287 
390 217 €S1,187 20,008 WO are, 4p 119 24,790 La. 4, or pre 4&4, 255.851 Supply from N. to at 2,500 volts p.c. 98g 
5 Nerns 2 & flat rate ord, ASst. 
3,050! 138 £236,865 69,060 168 are, 64 119. 106,036 q 1: | | y sold to 289 
direct 180 «GR KW, £32,568 Nernst...) Lg. pred & 11, Max. demand 29,015 290 
Mirect .. | 150 100 32.7 KW. £9,736 3,881 Slare, 70ine. 39 O44 8,000 te os Plat 70,272 Pb. ly. are 13/-, ine. 3,9. & 3)-, per 100 hrs. 29] 
1,140 671 6O KW. £107,673 38,7606 | 500 53,776 13 Ly. 6 3, or 5 (pr. ho. 44); 706,500 . 292 
ireet 245 17% KW. £30,366 15,312 59 ine. 37 =230 HP. 19,918 9.9 rv pr. 203,441 A. W. Selater, Cons. Eng. Mond Gas power 293 
irect 80 50 75 KW. 3 14-722 150 a £375; Flat rate Gas power. °C. W. Fairweather (Cons.) .. 994 
irect 2,834 1,694 300 KW. 102,000 16 are, 9 Nernst 989 — 1,104 134,709 Ly lg. 1; pr-3 tol rate 2,007,902 Purchased from Norwich Eleety, Co. Ltd., 295 
rect 9,603 5,615 100 Kw. £485,528 160 are 653—2.263 See 5 lg. 5 & 11; Ma. mand 9.052.562 296 
irect 375 270 92 KW. £28,177 15,731 30-117 Kw. 19,952 19.5 Ly & 3,0r 5; pr. 3&1, 254,834 297 
180 80 £20,168 32 are, 78 ine., 998 
150 1060 £8,958 3,300 203 ine. 3,706 6 & 65 pb. sliding scale 999 
5,232 2,205 £269,155 See other Ig. 4 14; pb. lg. 23; pr. & . 300 
irect 225 124 £12,313 5,200 3-12 HP... 3,00 301 
irect 17 ld kw. £2,000 1,014 22 ine. 1=5 wp. pr. 3 lat 12,5350 302 
irect 1,400 1,128.6 90 RW. £160,484 69,392 32 are,d56ine 59—497 uP. 15,204 12.1 Lg. ph. 2.35 pr. 4 Flat 918.706 . 303 
rag le. £161,500 49,800 are 98-2781 100—2,500 65 L Flat rate & 2,096,768 and tr. . 304 
1,050 660 10 KW. £78,155 34,437 are, 64,709 | Wit 1.320.348 305 
irect 1,000 190 75 KW. £39,000 2,050 13. are, 300 ine. 29 9,500 Ly., priv. & pb. 3; pr. 14 Flat rate and 193,087 306 
irect 210 130 10 kw. 9,341 79 x 2tant. 6-15 BP... 25 £2.7 per lamp p.a. . 308 
irect 1,175 642 276 Kw. 24,798 80 55=190 “ds pb. Fiat rate 17,220 Ly. Tramways started 31st Oct. 1905 309 
ivect 840 450 KW. ls £50,119 16,763" 118 are, ine, 38-91 np. 34,844 Flat rate aud 513,086 | Ty. and tr. 310 
2,300 897 f. £126,000 30,600 73 are T8-1,700 14200 Flat rate 1.279.743 Ly. and tr. . 
169 116 2 KW. | £11,412 7,401 | Gare, Nernst, g-19 yp... 7,832 Flat rate 76,977 Including hire and maintenance: 312 
600 492 £55,000 9162 40 are  24=888 BP. 10,355 Ly. & pre 6 & 14:  Qeate 347,570 Tr. supply commenced Mar. 6/05. Ly. May 313 
irect 50 « tre vestimated) 10d 
. 314 
Jw, I-ph. 3,336 2,580 100 KW. 175,498 are, 395°) 193-308 H.-P. 183,050 Is. are Flat ret: 315 
d=, 1 ph. 1,460 1,250 £63,000 11,066 286 8=200 87,595 yb. Flat rau 2.698.391 Le. and tr. Supply to Preseot Dist, S. 316 
~,l-ph., 1,970 600 AH. £132,750 58,779 39,410 Lg. 4 & 25 pre May. demand 
3-ph. 100 50 ee £4,000 | 5 Nernst 17-100 BLP. Ly. 5; pb. Ig. pr. 22 Max. dema . 318 
rect 100 90 £25,384 5,177 15 are, 24 ine. 5 6,323 2S Lz. 6,5 pb. Ig. are 14.712 319 
irect 240 88 KW, 3,000 3=3 HP. .. | See 2; Sliding scale Ly. and tr, 320 
290 83 10 KW. £32,073 6,976 Lg. 7&3; pr.2 Max. demand Municipal yas power... 321 
ivect 750 324 95 KW. £91,467 21,025 are, 409 24,927 12.1 Flat 8,743 “Ine. £42 p.a. 322 
2,675 1224 1200 Kw. £144,312 60,777 91,346 .. Sliding scale 1,074,279 Part gas power 323 
435 184 £21,534 8773 | Bilinc. .. HP. 15,844 Lg. ly.ine. £3 Flat rate on 265,717 Part gas power 324 
j~, 1-ph. {20 212.5 £40,000 20,086 Bare §=272 H.P. 7 pb. Ix. are £18 199,787 325 
ivect oe 495 221 32KW. £26,990 11,257 58 are, Sine. 19-20 wp. 12,906 16 La. oF or phe p 149,038 326 
iree 1,150 510 KW. £114,797 5d,881 59-187 HP. 61,191 30 pr ‘vith A505 327 
1,976 ie: 600 A.H. £71,865 26,204 70-4844 4,202 np. 30 4} ; Lev and tr. New tariff ander consideration 328 
irect 90 43.3 36.8 KW. £5,364 2,761 9 Nernst 4=8 2,892 6 73 pb. Ig. 27,04 329 
irect 1,208 KW. £48,859 19,952 27-118 62—1,550 6.5 4; pr Flat vate 1,244,099 and tr. . 330 
irect 34 24 £3,000 36 are, 34 ine. - 331 
irect 43 1,000 14 ine, bur. 1,050 Flat rate 332 
irect 160 120 600 Kw. £12,000 6,540 30 Nemmst 9,540 6s pb. 45 pre 3 Flat rate, Gas power 333 
j~, 3-ph. | 210 125 £12,000 8,052 . 11=183 B.P. Ly. 545 pre 2h Supply from the B.U.-H. Co.’s works at 934 
1-ph. 85 60 £4,500 5,000 5,000 charge, Hopkinson . 335 
192 17 RW.) £58,365 12,048 49 ine, 33-404 wp. 13,762 38 78 ford; pred 1}, Max.demand 116,770 Gay power. Combined with St. HE. 336 
irect 200 55 80 KW. £21,000 4,900 Lg. 5; pb. Ig. 35 pred. 13,750 . 337 
irect 750 13 Kw. £40,431 19,024 17=41 u.p. 80=2,000H.P.* 27,103 19,4 ly. & 616,051 Ly. & tr. ‘Energy sold to Tramway Co., 338 
iveet 100 35 47 KW. £8,000 1,173 2,350 I pr 2 11,377 for steam .. 939 
irect 1,340 1,034 K.w £129,902 32,467 are, 76. N. 172=1,148H.P. See other 68,181 26 Ly. 44; pb.ly.are £15 pa; Ly tlatr.. pr. 2,141,814 Ly. and tr. . 340 
irect 100 49 80 Kw. £9,167 6,610 2 are, 9ine., 4= 8.800 23 Li. 6 ‘3 ke: 3; 46,980 341 
6,520 4,375 154.KW. £565,599 143,992 600 = 6,054 Flat ate Ly. and tr. “Or Is. per per qr. & 342 
irect 600 296 134 Kw. £69,395 26,225 52=—141 up. 30,217 12 Lg. &2; pr. 4&1, or 427,80 ee - 343 
irect .. 170 48.8 77 Kw. £14,000 7,2 10-20H.P... 7,678 Ly. & pr. to 44... 53,953 Part gas power .. 344 
1,945 92 | 175 KW. £103,503 52,356 31=127 we. 44=1,540 93,910 az if Boor 6} pre 23 Maxdem.c flat 792,002 Ly. and tr. 
425 191 40 Kw. £54,539 12,102 15 20-181 14,839 21 7 or 6; pred & 203.614 L. Gillett, assistant eng. 346 
irect 330 28 23 KW. 4,322 16—480 BLP. 14,580 13 20; pre 44 1 71,403 Ly. and tr. 347 
2-ph. 7.500 386,319 669 4,807 102,340 2 to Liw. dis. New weneratine station turbine driver 348 
Le. 5) to4: or. 2! to2d..  Seule 349 
Puppy Cu. bt. G. Holde 
Pr. Co. 901 A. FE. Mayes 240 & 480 Direct {25 


* 


18.787 I spl | rate DOF VDE S4pye 
787 r. 24 tr. 14 
HA: pr 3&1%° Max. demand 
1.139 7 & 4, or 6; pb. Ig Max. demand, 229,375 
out pr. 1A fe flat r. & cont. 
1 
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Urban Eleetrie Supply Co. .. 


CRANTHAM 
CRAVESEND 

CRAYS THURROCK 
CREAT CROSBY 
CREENOCK 
CRIMSBY 

CUERNSEY -- 
CUILDFORD 
HALIFAX 

HAMILTON 
HANDSWORTH .. 
HANLEY STAFFS.) 
HARROCATE 

HARROW 

HASTINCS 
HARTLEPOOL 


Corporation 

Urban District Council 

Liverpool District Lighting 
Co. 

Corporation 

Corporation —.. 

Guernsey Electricity Supply 
Co. 

Guildford Electy. Supply Co. 

Corporation... oe 

Edmundson’s Electy, Corpn. 
(Lessees) 

Urban District Council os 

Corporation 

Corporation 

Harrow Elec. Lt. & Pr. Co. .. 

Corporation... 


Northern Counties Electrie 
Supply Co. 


HAWICK .- Urban Eleetric Supply Co. .. 
HEBDEN BRIDCE Urban Distriet Council 
HEBBURN Northern Counties Fler. 
Supply Co. 
HECKMONDWIKE Urban District Conneil 


North Metropolitan Elee. Pr. 
Dist. Co. 
Urban Distriet Council 


HERTFORD 

HESTON AND 
ISLEWORTH 

HEYWOOD 

KICH BARNET -- 

HICH WYCUIMBE 


Corporation 


North Metropolitan Elec. Pr. 
Dist. Co. 

Wycombe (Borough) Electric 
Lt. & Pr. Co. 


HINDHEAD AND DIST, Hindhead & Dist. Klee. Lt. Co. 
FKOLYHEAD Urban Distriet Coaneil 
HONLEY .. Urban District Couneil 
Urban District Council 


HORSHAM 
HOVE 
HOYLAKE & W. KIRB 
HUDDERSFIELD 
HULL oe 
ILFORD 

ILFRACOMBE 
ILKESTON 

INCLETON, YORKS. 
INVERNESS 

IPSWICH.. 
JARROW 
JEDBURCH 
KEICHLEY 
KENDAL 

KESWICK 

KETTERING 
KEYNSHAM 
KIDDERMINSTER 
KILDARE .. 
KILLARNEY .. 
KILMACOLM.. 
KILMARNOCK 

KINC’S LYNN 
KINCSTON-UPON- 
KIRKCALDY 
LANCASTER .- 
LARNE 
LEAMINCTON 
LEATHERHEAD .. 
LEEDS 

LEEK 
LEICESTER 
LEICH 
LEITH... 
LEWES .- 


Hove Electric Lighting Co... 
Urban Distriet Council 
Corporation —.. 
Corporation... 

Urban District Council 

Ilfracombe Elee. Lt. & Pr. Co. 

Corporation 

Ingleton Elee. Lty. & Pr. cy 

North of Scotland Elec. Lt. & 
Pr. Co. 

Corporation 
County of Durham Elec. Pr, 

Dist. Co. 
Electric Supply Corporation 

Corporation 

Corporation 
Keswiek Electric Light Co. .. 
Urban District Council 
Keynsham Elee. Lt. & Pr. Co. 
Kidderminster & District Elec. 
Lt. & Tr. Co. 
Naas Rural District Council 
Kerry Electric Supply Co. 
Kilmalcolm Eleetrie Lighting 
Co, 
Corporation 
Corporation 
Corporation 
Corporation 
Corporation 
res Larne Eleetric Light Works. . 


Midland Elee. Lt. & Pr. Co. 


Leatherhead & Distriet El, 
Supply Co. 


Corporation 
Urban Council 
Corporation 
Corporation 
Corporation 


Lewes & District Electric 


Supply Co. 


LEYTON Urban Distriet Council 

LIMAVADY Limavady Power & Light 
Works 

LIMERICK ee Corporation —.. 

LINCOLN .. Corporation 

LIVERPOOL Corporation 

LLANDILO Urban District Council 

LLANDRINDOD WELLS Hlandrindod Wells Flee. Lt. 

LLANDUIDNA 


1897 
1899 
1901 


1903 
1905 
1x94 
1807 
1896 
1882 
1904 
1901 
1904 
1903 
1901 
1899 
1901 
1904 
1900 
1900 
1898 
1900 
1904 
1904 
1903 
1902 
1892 
1901 
1893 
1893 
1901 


1903 


1900 
1905 
1903 
1902 
1903 
1901 

1902 
1890 
1904 
1x01 

1900 
1905 
18938 
1903 
1904 
1899 
1893 
1902 
1893 
1891 

1887 
1902 
1893 
1904 
1894 
1809 
1901 

1X06 
1897 

1902 
1898 

1883 

1902 


1807 
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T.C. Parsons .. 

J.C. Edmundson 

C.F. MeInnes .. 

E. D. Long 

W. M. Horsfall 

. A. Robertson 

W. A. Vignoles. . 

A. G. Bird 

H. L. Alderton. . 

W. M. Rogerson 

T. M. Colson 

F. A. Nixon .. 

C. H. Yeaman .. 

G, Wilkinson 

Percy Olver 

R. F. Ferguson 

C. W. Fairweather 
(Gen. Man.) 

A. N. Rye 

J. W. Garside .. 

C.W. Fairweather 

G. H. Carter 

W. T. Kerr 


J. M. Bowman 


Jas. Stott 
A. F. McCann 
W. 


bh. Brandreth 


T. B. Reader 

P, Williams 

Harry Marsden 
(Gen. Man.) 

Staniland 

J. Morgan 

C. B. Smith 

Cc. 3. Turner 

A. B. Mountain 

H. Bell.. 

A. H. Shaw 

A. A. Jenkins .. 

A.C, Gilbert 

D. Tattersall 

E. J. Williams. . 

F, Ayton 

A. S. Esslemont 

kh. A. Seott- 

Moncrieff 

J. M. Smyth 

W. Thomson 

W. Jackson 

W. A. Walker .. 

G.I. T. Partitt.. 

A. Charlton 

H. Kylance 

Valentine Ryan 

James Brown 

A. H. Burbidge 

J. Pilling 

J. Edgeome. . 

O. F. Francis 

W. A. Tester 

M. G, Smyth 

F. W. E. Jones 

H. L. Dixon 

H. Diekinson 

R. M. Carr 

A. Colson 

Arthur T. Smith 

A. P. Rutherford 

C.F. Butler 

F. Harman Lewis 

EK. J. Ritter .. 

J.P. Gallinagh 

S. Clegg .. 

A. Clough (Res.) 


Holmes(Con, 


J. Drown 


250 & 500 
240 & 480 
250 
230 & 460 
220 
250 & 500 
230 & 460 
210 & 420 
215 & 430 
230 & 460 
240 & 486 
240 
100 & 200 
(pr. 400) 
100 & 200 
220 & 440 
200 & 400 
230 & 460 
240 & 480 
240 & 480 
230 & 460 
230 & 460 
220 & 440 
230 & 460 
240 & 480 
200 & 400 
tr. 500 
230 & 460 
210 & 420 
220 & 440 
200 & 400 
200 
240 
230 & 460 
220 
230 
100 & 200 
220 & 440 
230 & 460, 
tr. 500 
240 & 480 
230 & 460 
100 & 200 
240 & 480 
230 & 460 
230 & 460 
225 & 450 
230 & 460 
220 & 440 
100 
230 & 460 
115 & 230 
230 & 4609 
200 
100 
240 
240 & 480 
200 & 400 
105 
230 
230 & 460, 
tr. 525 
105 & 210 
115 & 230 
220 & 440 
100, 200 & 
400 
230 & 460 
100 & 200 
220 & 440 
230 & 460 
230 & 460 
150 & 300 
110 & 220 
230 & 460 
230 & 460 
230 & 460 
230 


230 & 460 


347 


SHEERNESS.. 


346 SHANKLIN, SANDOWN Isle of Wight Elec. Lt. & 1901 E. Mayes 240 & 480 
347 SHEERNESS Sheerness & Dist. Elec. Pr. & 1903 A.A. Watkins .. 460 
Fedden 200 50—, 2-ph. 7,500 
348 SHEFFIELD Corporation Int 
Direct 1,959 1,110 225 KW. £109,000 40,712 210 are 1,623 .. 88,656 15.4 
Direct .. 380 225 £64,223 20,279 at 71=327 HP. 30,089 14.2 
Direct .. 700 453 630 A.H. £49,709 10,000 27 are 10=85n.p... | 40=1,200H.P. 14,853 ‘ 
Direct 380 140 97 KW. £23,680 9,589 53 ine., 248 13=49 Hep. 11,505 22.1 
(8c.P. eg.) Ner. 
Direct .. 435 304 for £50,610 37,918 60 Nernst 5=10 uP... 38,358 | 
irs. 
Direct 2,000 1,490 KW.lg. £106,000* 38,800* 35 are,3 Nernst 199=3,063 H.p 82= 2,250 183,000 52 
00 KW. tr. 
Direct 1,400 702 £83,500 36.933 S0are,4l ine. 91=513H.P. Max. dem.= 53,543 21.3 
1 Nernst 262 Kw. ‘ex, tr.) 
Direct 270 660 600 Kw. £127,768 27,325 16 ine. | 87,142,8'c.p. | 64,491 16 
re, eq. 
Direct 550 285 27 KW. £48,589 21,894 lare,4 Nernst 40=95 HP. 24,290 20 
Direct 4,750 2,803 A. £238,061 97,011 69 are, 100 ine, 229-930 n.P, See other 121,811 10.4 
Ors Table 
Direct 380 268 150 Kw. | 13,013. 6Gare,8 Nernst 71=310 H.r. ve 22,118 21 
Direct 430 140 10 Kw. £48,700 4,270 9=29 HP... 7,300 
= approx. 
100—,1-ph. 1,850 870 £93,188 57,820 TOare,312ine. 95=270 65,442 10.88 
50—,1-ph. 1,900 840 £111,400 22,000 are, 354 ine. 40= 145 71,015 
Direct 535 259 £63,554 22,154 24-83 uP... 28,733 11 
100—,1-ph. 1,300 680 30 KW. £150,944 38,623 104 are, 107  17=523 w.P. 42,478 1,19 
ine. 
Direct 200 100 Kw. 2.000 52are, 104 ine. S=54 BLP... 
Direct 600 263 50 KW. £110,668 13,562 2are, 390 ine. 90—360 H.P.* 25,500 16 
52 Nernst 
Direet 215 80 60 KW. £11,000 4.000 darc,Hine. 16—50H.?... 5,000 50 
Direct & — 1,900 935 500 A.H. £70,709 8,230 10 arc, 435 ine. 1,220 H.P. 33,849 
40—, 3-ph. 21 Nernst 
Direct 900 666 300 KW. £3,000 10,220 lOare, Nine. 64-442 wp. 275 KW 24,877 22 
(ex. tr.) 
Direet 450 196 50 KW. £25,299 13,024 os 26=50 14,524 
Direct .. 300 111.8 40 EW. £8,989 6.896 10 are, with 5-54. mp. 9,612 20.67 
(dist.) 20 ine. 
Direct 530 1968 Kw. £47,000 12,8385 5Slare(+2ine.) 12-77 16,610 Ist year 
245 ine., 11 N. 
Direct 20 100 Kw. £17,300 4940 fare... 16-400 7,802 il 
Direct 400 227 KW. £27,617 7.928 Mare, 131line. 23 —80 H.P. 10,294 24.3 
Direct 830 416 110 Kw. £97,599 25,754 2 are, 305 =135=453 40,983 10 
Nernst 
Direct 109 54 27KW. £15,000 4,000 4,400 
(abt.) 
Direct 126 160 Kw. £17,00€ 2,398 10 are, 240 ine. 3,600 
Direct 6s 21.8 £3,100 1,880 Qare,94inc. 8=6H.P. .. 2,020 75 
Direct 600 310 250 KW. £73,335 26,059 50 are POST 245,289 
Direct 400 140 11s kw. £23,862 6,310 21are, 403). 10-18 4,130 
ine. 
Direct... 1,608 906 36 KW. £156,093 92,194 63=211 HP. 92,194 11.3 
50—, I-ph. 375 198-300 A.H. £43,000 22,264 688 equiv. 24,336 
8-C.P. 
100—, I-ph. 3,290 1,795 £176,239 132,572 39 are, 48 ine. 199—750H.P. 157,572 12 
4 Nernst. 
Direct 3,960 EW. £324,230 197,601 20 are, 42  500=3234 H.P. 278,601 15.54 
is. Nernst 
Direct 2,600 1,450 100 KW. £140,500 61,665 77 are, 1,445 63-431 44=1,100BLP, 102,818 12 
ine., 2 Nernst 
Direct 180 115 168 KW. £24,469 10,220 
for 10 hrs. 
ine. 
Direct 29 21 £6,000 1,900. 36 ine. | 2,444 
Direct 180 60 96 KW. £27,100 5,520 14-16 BP. 6,100 
Direct 1,511 693 210 KW. £81,481 23,060 145=437 72=1,800 H.P. 92,170 31.2 
Direct 500 162 110 Kw. £26,145 4,252 32=272 11,052 
Direet 66 26 35 KW. £11,100 2,300 
Direct 740 old 138 Kw. £54,000 8,400 Id are.24ine., 67=230 H.p, 18=662 BLP. 28,853 101 
48 Nernst 
Direct 109.5 60 40 kw. £13,792 4,401 ea 14=22.25 B.p. 1,866 1.65 
1-ph. 120 60 £13,761 3 are, 20 ine. 
Direct .. 460 235 70 Kw. £42,307 12,394 30 are, 60 ine., 67= 234 H.P. 20,680 53.8 
157 Nernst 
Direct .. 60 33 £3,050 10} H.P. 2,250 
Direet 1,050 440 220 KW. £44,700 13,249 412) HP. 26=680 BLP. 48,209 7.71 
Direct 32 £3,300 300 
160—, 1-ph. 160 70 £7,000 4,000 4,500 
Direct 50 32 20 KW. £9,000 6,060 4 Nernst B=... x. 6,100 10 
Direct 480 428 RW. £42,000 11,127 50 are (with 15-30H.r. 28-730 12,867 57 
100 ine.) 
Direct 680 315 60 KW. £48,000 18,486 10 are, 461ine., 61=2424 BLP. 27,081 18 
(approx. 36 Nernst 
1-ph. S60 475 £92,205 31,841 75 are, 124 27=70.50.P. 235,087 
inc., 9 Nernst 
Direct 1,090 215 Ig., £57,004 12,016 104.are,208ine. 292.5 .. 44=1,232 52,000 
B85 tr (approx. ) 
Direct 1,000 680 £61,356 30,773 4Oare,80ine. 71=268 H.P. 20500 49,656 
100, 1-ph. 150 64 re 2,250 14 are, 130 2,760 
ine., 2 Nernst 
Direct 590 235 72 kw. 19,463 lare | 21,853 18 
Direct 155 72 kW. £21,403 7,382 7,712 20 
8—,1-ph., 11,340 6,730 £847,502 288,031 9.108 1,040 = 5,471 433,919 19.8 ] 
50—, 2-ph.* equiv. H.P. 
Direct 240 6x 60 Kw. £12,500 4,400 18— 70% HP. 6,764 120 ] 
(appres.) 
1-ph. 3,400 2,219 £245,131 152,152 188=704 H.P. 186,316 ] 
Direct 760 401 £41,795 15,503 143 938 ] 
Direct 2,240 1,518 £125,000 58,202 293 are 269=1,990 H.p. 72 2,160 H.P. 118,265 1 I 
(ex. tr.) 
Direct 210 103 £25,044 7,216 R=38 mp... 19 I 
Direct 1,74) 940 90 KW. £150,000 53,954 75 are, 36=129 HP. 62481 1,2 I 
1,122 ine. 
100—, 1-ph. 240 35 1,000 1,000 1 
180 See other I 
Table 
Direct 1,018 413 300 A.H. £35,550 20,849 34. are, 60ine.,, 67=122 wep. 33,606 L, 
34 Nernst 
Direct 27,670 15,752 £1,849.775 531,534 193 are, 28 ine. 1,639 660,166 13 I 
6,281 H.P. ex. tr.) 
Direct 120 39 23 EW. £7,000 46 ine. ; ] 
Direct 
( 
Wicht Blee A. E. Mayes 240 & 480 Direct 
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170 44=—1,540 93,910 8.7 Le. 7 & 3 or 63 pr. 23 May.dem.« flat 792,002 Lu. and tr. 
-ph., 1,945 | | vee 14,839 21 6; & 203,61 L. Gillett, wsistantens, ++ ++ 946 
425 191 40 kw. £54,539 14,580 pr. 44 & 14; 71,403 Ly. and tr. .. 347 
330 248 402.343 18.4 pr. 2 to Liwedis. Flat trate eth generating station turbine driver 348 
484 £839,035 386,319 669= 4,907 H.P. ‘to 349 
7,500 (ine. purch.) Le. tod: pr. 2! to2t.. Seale 
1 cue, G. Holden .. 100. 80—, 1,945 
500 D.c. & direct 
30,089 | 14.2 & 3, or 5; pr.4 275,899 Small houses free-wired, 7d. p. u. slot meter 139 HILDON . Sup- 1905 
183,000 52 or 4; pr. 28 to | La. & pera June 30, 1906. 143 LOUCH & DATCHET.. 1903 440 
16 3, or 6; pr. 4 & Max. demand 950,284 one gas power. * Pb. Ig. ine. 145 355 SOUTHAMPTON .. Corporation .. Street... 200 Direct... 2,200 
121,811 10.4 pb. Ig. 3; pr. Flat rate 4,550,916 and tr. A.C, to sub-stations, 3-ph., 5,500 147 357 SOUTHPORT .. | 1894 2,350 
10.88 6 & 8; pb. ly. are £22, Mainly max. 909,597 Aux. dest. works being equipped w. small 150 360 STAFFORD Corporation .. 1896 HH. Pooley 206420 Direct .. 308 
71,015 .. 3; 1,051,745 361 STAMFORD) .. Urban Electric Supply Co... | 1902) J-E.Edmandson 240 & 480 Direct. 360 
28,733 11 Lit pb. le. 7&1; 285,557 ++ 152 362 STIRLING .. Corporation... 1900 A. C. Hanson 230 & 460 Direet 3s 
5,000 | Flat rate... 48,000 366 STOWMARKET... .. Suffolk Electricity Supply Co. Napiex Prentice 100 Direct .. is 
9,612 20.67 | Lg. 7 & 2 (max. 5)t; pr. Max. demand 118,235 Bulk supply fm. N.M.E.P.S.Co. E.'T. R. 160 WALLINGTON EAN (Gen. Man 
we a 164,671 Le. and tr. Supply for traction commenced 162 372 SWANSEA Corporation ee | 1901 CALL. Prusmann 220.4 440 Direet 1725 
4,400 «sos | Blatirate: .. 61,715 Partoil power 165 375 THIRSK AND SOWERBY Counties Elee. Sup- 1903) C. W. Fairweather 230.4 460 Direct .. 
3,600 Lg. 5; pb. 1g.3; pr.3.. Flatrate .. 376 TODMORDEN .. .. Corporation 1905 Waring 230. 460 Direct 225 
2,020 75 Lg. 44; pb. 1lg.3; pr. 24 Flat rate with 16,474 -- 167 - = 
102,818 | 13 6 « it, at 3 to | Max. demand 2,362,341 and tr. “Pb. Ig. are £18, ine. £4 pa... 174 384 TUNBRIDCE WELLS .. Corporation. 
10,220 7 or 6; pr. 4 & 86,992 To December 31st, 1904 175 DINGTON'@ HAMPTON Boor" 
*Supply in bulk from Derby & Notts E. P. Co. 386 TYNEMO Corporation 1901 C. Turnbull BW& 40 Direct .. 1,070 
6,100 6; pr 4& = First year incomplete .. 78 LAWRENCE | nt it. & Pr. Co. i. Groome ) 105 «20 wie 
11,052 Flat rate .. | 129,008 Prossure shortly to be altered to 240 & $80 189 | 
4,866 1.65 Lg. 63) pr. 3 | Flatrate .. 40,808 part gas power 183 
Lg. 6; pb. lg.cont.; pr. 3 Flatrate .. 53,968 part water power. *C. Walker, Man. & Sec. 184 394 WALTON-ON-THAMES = Urban Electric Supply Co... 1904 Herbert W.Watts 240 & Direet 
20,680 | 53.8 Le. 44; arc £17, Nernst | Flat rate .. 254,726 *£5 5s. all night; £3 3s. half-night. . 185 395’ WARRINCTON .. 
300 Le 6; pr.3 ..  Flatrate .. es oe -. 188 398 WELLINCBOROUCH .. El. 1908) G. W. Bunting. 230 & 460 Direct .. 300 
or. 4 _F. Friederichs 280 & 46 746 
27,081 18 Lg. Flat rate & 461,174 _Part 'gas power. “Pr. inax. demand; flat 192 402 WESTON-SUPER-MARE W Co. 
52,000 Lg 3; pb.ig. are £12 Sliding scale 830,185 and tr. 194 404 WEYMOUTH... Corporation .. 1904 R.G.Simpson.. 230.4 460 Direct 
658 3; 4 Flat rate & 637,894 & tr... ee =e -. 195 405 WHITBY .. .. Urban Distriet Council 192) H. King BOX460 “Direct. 400 
186,316 Flat rate .. 4,940,014 411 WINCHESTER .. .. Winchester El. Lt. & Pr. Co, H. N. Warburton 210 Direct 
118,265 1 Ly. 34; pb. Ig. are £18; Flat rate with Lg. and tr. ‘Also 54 radiators,~2,169 2903 413 WINDSOR & ETON .. Windsor Elec. Installation Co, 1897 \. E. Farrow .. 10 & Direct 
62,481 12 pr. 3&1, Mass demand 1,507,317 per are & £4175 ine. (two 205 415 WITNEY.. .... Co... | 1900 F. urel 220 Direct .. ‘i 
1,000 10s. Contract .. 416 .. Woking Electric Supply Co. 1890 J. G, McLean .. 200 I-ph., 1,175 
33,606 oe Lg. 6& 24; pr.4 & 1, or 24 431,473 Special rates to large consumers .. 208 418 WORCESTER .. dit 
660,166 13 Lg. 33 & 3; pb. Ig. 2; pr. Sliding seale 31,452,325 Ly. & tr. ‘Plus 4% for every 1s. paid for 299 415 WORKSOP 
(ex. tr.) 241; tr. 1.07 & flat rate coal above 6s. per ton A9nN mADTURIE 
Ly. 6; pb. lg.3; pr.3.. Flat rate .. 
12.102 15 are, 328 ine.,) 20=18} HP. 14,839 21 4,or6; Mims demand 203,614 L. Gillett, assistant eng. .. 346 
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30,089 
40 14,853 
11,505 


183,000 
53,543 
ex, tr.) 
64,491 
24,290 


121,811 


ve 
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8.130 
92,194 
24.356 
157.572 
278,601 
JIOUH 102.818 


10,220 


2444 


6,100 


1.800 92,170 
11,052 
2.300 
YS,853 


H62 Hob. 


1.866 


20.680 

2,250 

O80 BLY. 18.209 
300 
41.500 
6.100 
730 12.867 
27,081 
52,000 


approx, 
1050 


HOO TEE 


2700 


133,919 


6.764 


265 


ex. tr.) 


1,000 


210 LLANDILO 
211 LLANDRINDOD WELLS 
A 
212 LLANDIINNA ’ 
19 Lg. 7 & 4, or 6; pb. Ig. 
cont.; pr. 4& 14; htg. 24 
ug. 6 & 4, or 1/3 per c.p. 
p-a. 
15.4 Lg. 6 & 1, or 34; pb. 
arc £14 p.a.; pr.2 to J 
14.2 Ly. 7 & 3, or 5; pr. 4 & 1, 
or 24 
Ly. 7 & 2, or 5; pr. 2-rate, 
1; tr. 2 to 14° 
| Ly. 5 to 4; pb. lg. 3; 
24 
ug. 5, or 9 & 14; pr. 2A 
pb. lg. 5, less 334 
52 Ly. 6 & 14, or 4; pr. 24 to 
1; tr. 14 to .R5t 
21.3 Ly. 44; pr. x to 14, «1 
(t. Sw.)3 -litol} 
16 Le. 7 & a, or 6; pr. 4 «& 
ity. 2* 

20 ph. lg. cont. 
10.4 Ly. 4 pb. Ig. 33 pr. 
2to {; tr. 13 
21 Lg.4; pr. 241 .. 

Le. 43 pb. lg. 2.5; pr. 2 
10.88 & 3; pb. le. are £22, 
ine. £33 p.a.; pr. 3&1 
Le. 6 to 2; pb. Ig. 2: pr. 
2to 14 
11 Ly. 7 & 44; pb. le. 7&1; 
pr. 4d& 1k: ch. 6 
1.19 6, or 6 & (spl); 
pr. 3 
Ly. 4; pb. lg. 3: pr. 2h tol} 
16 Ly. 5 & 2, or 4 (mills); pb. 
50 Le. 5; pb. Ig. 5; pr. 2... 
I ; pr.2i to 
Qu Ly. 4; pb. £123, £3 & 
£14; pr 2 
Ly. 44; pr. 3& 2 
20.67 7 2 (max. 5)t; pr. 
Ist vear Ly. 5 “ ly. are £20, 
ine. £4; pr. 
il Ly. 6 & 3, or 44; pb. Ig. 
cont. pr. & 14; tr.1.3 
24.3 
10. Lg. 5& 23 pb. lg. £13 & £3; 
pr-4d&l 
Lg. &; pr. 4 
Lg. 5; ph ly. 3; 
Ly.4); pb. Ig. 
Lye. 7 2.or5; pb. le. 3; 
pr. 
Le. 7 & 3, or 63 pb. Ig. 4; 
pr. 3 
11.3 Ly. 54, or 4A; pre 
Ly. 7 & 3, or 54; pb. Ig. 34; 
pre 
12 La. 4; ph. £174 & B88, 
r 2a] 
1.54 5 & 2, or 44: pb. Ig. 
are £22, N. £6; 5 2tol 
13 Ly. 6& 13, or 4; 3 to 
tr. 
Ly. 7 & 3, or 6; pre 4d & 
ior 2 
Ly. 6; pb. lg. 2.9; pr. 3; 
| 
Ly. 7 & Sor 6; pr. 4 & 
31.2 
101 Ly. 7&3, or5; pb. ly. 24; 
pr. 23 to 14; tr. 2 
1.65 Le. 6; pr. 3 
Ly. 6; pb. lg. cont.; pr. 3 
5.8 Ly. 44; are £17, Nernst 
p.a.*; pr.2to 
Ly. 6; pr. 8h & 3.. 
7.71 Ly. 7 & 24 (ave. max. 41); 
pr. 44. & 14 
Ly. 6; pr. 3 ox 
an 6d. with discounts 
10 Le. 6; pb. lg. £1 pa; 
pr.4 
57 Ly. 4} w. dis.; pb. lg. are 
£50; pr. 2 w. dis.; tr. 1} 
1x Ly. 5 to 44; pb. Ig. 2.15; 
pr. 3to lite. 14 
Ly. 7 & 3; pb. 1g. 3; pr. 
3 to2 
Ly. 4$to3; pb. lg. are £12 
tr. 
L; Iz. 1.445 pr. 
pb. Ig. £450 
Ik Ly. 7 & 24, or 54°; pr. 
& £5 p.H.P.p.a. 
x) Ly. 7 (long hr. 54); pr. 4 
19. Ly. 4 & 1; pb. ly. 13 
pr. 2to 1} 
120 Lg. 7 & 3,0r 6to4d; pr. 
2to 
° Ly. 4; pr. 2 
Ly. 7 & 2, or 4h; pred & 
I pb. Ig. are £18 
pr. tr. 1 
Ly. 7 & 2A, or 6: pr. 42. & 
, or 24 
12 Ly. 20rd! pr 1, 
or 2 
10s. per 
Ly. 5; pr. 2 oe 


LINCOLN.. .... 
LIVERPOOL 


171 HOYLAKE & W. KIRBY 


Urban District 


Corporation 


Corporation 


Max. demand, 
flat r. & cont. 
Max. demand 
or contract 
Max. dem., flat 
rate & sl. scale 
Max. demand 
& flat rate 
Max. dem., flat, 
2-rate m. & ct. 
Sliding seale 
& contract 
Flat rate « 
max. demand 
sl. se. 
Flat rate, cont., 
scale & t. sw. 
Max. demand 
& flat rate 
Ft. rate, 2-rate 
mtr. & cont. 
Flat rate «& 
scale 
Max. demand 
& flat rate 
rate & 


Mainly max. 
demand 
Max. demand 
& flat rate 
Max. demand 


Flat rate & 

spl. max. dem 

Flat rate & 
scale 

Max. dem., fl. 

rate & sl. sc. 

Flat rate 


Flat rate & 
max. demand 
Flat rate with 
discounts 
Flat rate 


Max. demand 


Flat rate with 
discounts 
Max. dem, & 
flat rate 
Max. demand 
& sl. scale 
Max. demand 


Flat rate 
Flat rate 


Flat rate with 
discount 
Max. demand 
& flat rate 
Max. demand 
& flat rate 
Flat rate & 
max, demand 
Max. demand 
X flat rate 
Flat rate & 

scale 
Max. demand 
fl. vr. & scale 
Max. demand 
& flat rate 
Max. demand 
& flat rate 


Flat rate and 
contract 
Max. demand 
& flat rate 
Flat rate with 
rebates 
Flat rate 


Flat rate w. 
rebates 

Max. demand 
& flat rate 

Flat rate .. 


Flat rate .. 
Flat rate 
Flat rate 


Max. dem. w. 
dis. & 2rt.mr, 
Flat rate 


Flat rate 
Flat rate .. 


SL scale and 
flat rate 
Flat rate 
max, demand 
Max. demand 


Sliding scale 


Flat rate & 
scale 
Contract 
meter 
M. d., flat rate, 
& time switeh* 
Flat rate 


Special scale + 
& max. dem, 
Max.dem.« flat 
r., presi. scale 
Flat rate .. 


Max. demand 
& flat rate 
Fiat rate with 
discount 
Max. demand 
& flat rate 
Max. demand 
& flat rate 
Contract 


Flat rate 


Council 


«cont, 


IJandrindod Wells Elec. Lt. 
Co. 


229,375 
4,000 
1,615,880 
275,899 
720,660 
188,859 
281,057 
2,410,000 
1,122,057 
950,284 
243,420 
4,550,916 
217,928 


112,925 


(6 months) 


909,597 
1,051,745 
285,557 
1,237,007 
117,168 
417,458 
48,000 
326,962 
541,205 
144,802 
118,235 
214,051 
164,671 
252,428 
727,073 
61,715 
16,474 
114,965 
901,384 
225,201 
1,685,607 
4,119,963 
2,362,341 


86,992 


18,090 


1,123,503 
129,003 
19,362 
397,285 
10,808 
53,568 
254,726 


635,260 


30,245 
522,256 
161,174 

527,133 
430,185 


637,804 


208,003 
71,833 
9,197,259 
56,3386 
1,940,014 
629,181 
102,783 


1,507,317 


Urban District Council 


oS. Clegy 230 & 460 Direct 
18833 A. Clough (Res.) 230 & 460 Direct 
A.B. Holmes(Con, 
1902 230 Direct 
Drown 230. 4600 Dir 
. ; - 136 


-- 138 


Small houses free-wired, 7d. p. u. slot meter 199 


Lg. & tr. “Pb. Ig. are £17.5 & £10, Nernst 14@ 
£3.7 a. 

Ly. & tr. “Estimated to June 30, 1906. 143 


+Pb. lg. 2.21d. per unit 


Lg. and tr. (supply to Tram. Co.) “Pb. tu. 144 
are £20 p.a. 

» Two stations, one gas power. Pb. Ig. inc. 145 
£25 p.a. 

Part oil power... 146 

Lg. and tr. (A.C, to sub-stations, 3-ph., 5,500 147 
Vey Ze 

888 


Supply started in October, 1905 “* . 149 
small 150 
- 15) 


152 


Aux. dest. works being equipped w. 
plant removed from elec. works 


Pb. £15 per WW. and 14d. per unit §§53 
*200 H.P. additional applied for - 155 

A.C, tran formed to suit consumers. - 157 
Ly. and tr. ae 158 


- 159 


r. R. 160 
p.a. 
161 


Ly. and tr. Supply for traction commenced 162 
Dee, 20th, 1905 
Part bulk supply fm. N. M.E.P.S. Co. 163 
E. T. R. Murray, ch. eng. £2} p.a. 


Part oil power 


Bulk supply fm. N.M.E.P.S.Co, 
Murray, ch. eng. +Pb. Ig. are £14’, 


167 

168 

- 169 

oe ee - 170 

: 7 

172 

oa 

Lg. and tr. “Pb. 1g. are £18, ine. £4 p.a... 174 

To December 31st, 1904 175 

*sapnly in bulk from Derby & Notts E. P. Co. 17& 

First year incomplete .. 178 

Lg. & tr. .. - 179 

Pressure shortly to be altered te 240 & 480 180 
volts 


Resident eng. J. H. Dennison . 181 
- 182 
183 
184 


- 185 


Lg. & tr. .. 
Part gas power 
Part water power. *C, Walker, Man. & Sec. 


£5 5s. all night; £3 3s. half-night.. 


Ly. and tr. eo 


Part water power 


- 191 

fat 192 

-- 193 

- 194 

- 195 

- 196 

‘Time sw., 24d. per unit for 20 hrs, and 6d. 197 
for 4 hrs. per day. 


*Also 1-ph. 4d. first 000 hrs. 199 
use of lamps, 1d. after; pr. m.d 
. - 200 


Gas power 
- 201 
- 202 


Lg. Xtr. .. oo oe 


_Part "gas power. Pr. demand ; 


rate in daytime 


max. 


Lg. and tr. oe 
Le. & tr. .. 


Lg. and tr. Also 54) radiators, 2,169 203 
ee oe oo 204 
Pb. lg. £21 per are & £4175 ine. (two 205 
10-c.P. lamps) 
Water power... -- 206 
Gas power oe - 207 
C- J. Turner 230 


1,018 


27,670 


120 


( 


50—, 1-ph. 


368 
369 


~ 


373 


375 


377 


382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395" 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
412 
413 
415 
416 
417 


375 


23 EW. 


‘ 


SHANKLIN, SANDOWN 


SHEERNESS 
SHEFFIELD 
SHILDON - 


SHIPLEY.... 


SHREWSBURY .. 


SLEAFORD. 


SLOUCH & DATCHET.. 


SMETHWICK 
SOUTHAMPTON 


SOUTHEND-ON-SEA 


SOUTHPORT 


SOUTH SHIELDS 


SPENNYMOOR .. 


STAFFORD 
STAMFORD 
STIRLING 
STOCKPORT 


STOCKTON-ON-TEES .. 
STOKE-UPON-TRENT .. 
STOWMARKET .. 


STRATFORD 
SUNDERLAND 
SURBITON 


SUTTON CA 
WALLINGTON 


SUTTON COLDFI 


SWANSEA 
SWINDON 
TAUNTON 


THIRSK AND SOWERBY 


TODMORDEN 
TONBRIDCE 


TONYREFAIL AND 


TOPSHAM 
TORQUAY 
TOTNES 


CILFACH COCH 


TRAFFORD PARK 


TREETON 


TUNBRIDCE WELLS 


TWICKENHAM. 


pine HAMPTON: 


TYNEM 


UXBRIDCE AND DIST. 
VENTNOR, BONCHURCH 
RENCE 


AND 
WAKEFIE 


WALLASEY 
WALSALL. . 
WAI THAMSTOW 


WALTON-ON-NAZE 


WALTON-ON-THAMES 


WARRINCTON 
WATFORD 


WEDNESBURY .. 


WELLINCBOROUCH 


WEST BROMWICH 


WEST HAM 


WEST HARTLEPOOL .. 
WESTON-SUPER-MARE 


WEYBRIDCE 
WEYMOUTH 
WHITBY... 


AND 
NCBOURNE 


WHITEHAVEN a 


WICAN 
WILLESDEN 


WIMBLEDON & MERTON 


WINCHESTER 
WINDERMERE 


WINDSOR & ETON 


WISHAW .. 
WITNEY 
WOKING 


WOLVERHAMPTON 


198 


300 A.H. 


£43,000 


67 =122 HP. 


6,281 H.P. 


Pr. Co. 
Sheerness & Dist. Elec. Pre 
Co. 
Corporation 


Northern Counties Elec, Sup- | 


Urban District Council 


Corporation 
Urban District Council ae 
Slough and Datchet Elec. 


Supply Ce. 
Birm:ngham & Midland Tram- 
ways Joint Committee 
Corporation 
Corporation... oe 
Corporation 
Corporation 


Northern Counties Electric 


Supply Co. 

Corporation 

Urban Electric Supply Co. .. 
Corporation 

Corporation 

Corporation 

Corporation 

Suffolk Electricity Supply Co. 
Urban District Council 
Corporation 

Urban District Council 
South Metropolitan El, Trys. 


Ltg. Co. 
Corporation 


20,849 34 are, 60 ine., 
2 34 Nernst 
531,534 193 arc, 28 ine. 1,639 
oe inc. oe 
Isle of Wight Elee. Lt. & 


Corporation... 


Corporation 


Corporation 


Northern Counties Elee. Sup- | 


ply Co, 
Corporation 


Urban Distriet Council 


Tonyretail & Gilfach Goch El. 
Lt. & Pr. Co. 


Topsham Electricity Supply | 


Co. 
Corporation 


Totnes Electricity Supply Co. 


Trafford Power & Light Sup- 


Parish Council. 
Corporation... ee 


Twickenham « 
Elee. Supply Co. 

Corporation 

Elec. 


Uxbridge & District 


Supply Cc 


Teddington 


Isle of Wight El. Lt. & Pr. Co.| 


Corporation 
Urban District Council 
Corporation... 
Urban District Council 
Coast Development Corpora- 
tion 
Urban Electric Supply Co. .. 
Corporation .. oe 
Urban District Council 
Corporation... oe 
County of Northampton El. 
Pr. & Tr. Co, 
Corporation... 
Corporation .. 
Corporation... oe 


Weston-super-Mare & Dist. 


El. Supply Co. 
Urban Electric Supply Co. . 
Corporation 
Urban Distriet Council 
W. & P, Eleetric Supply Co. 
Corporation 
Corporation — 
Urban District Council 
Corporation 
Winchester El. Lt. & Pr. Co. 
Elee. 


Windermere & Dist. 


Supply Co. 
Windsor Elec. Installation Co. 
Corporation... 
Witney Electric Supply Co... 
Woking Eleetrie Supply Co. 


Corporation... 


22,264 688 equiv. 


8-C.P. 


1901 
1903 
1894 
1905 
1901 
1896 
1902 
1503 
1904 
1891 
1902 
1894 
1897 
1902 
1896 
1902 
1900 
1998 
1900 
1904 
1896 
1903 
1895 
1903 
1902 
1901 
1901 
1903 
1893 
1903 
1905 
1902 
1904 
1905 
1898 
1904 
1899 
1897 
1895 
1902 
1901 
1902 
1899 
1898 
1897 
1995 
1901 
1903 
1904 
1900 
1899 
1904 


1901 
1898 


A. E. 


See other 


Table 


Lg. d 
33,606 Lg. 6. 
860,166 13 Lg 


ex. tr.) 


A. E. Mayes 

A. A. Watkins.. 
S. E. Fedden 

T. Heron 

8. D. Schotield . 
Cc. M. Johnston 
W. Henry Wilson 
A. E. Farrow 

S$. A. Mahood .. 
H. F. Street 

R. Birkett oe 
R. S. Downe 

J. H. Cawthra .. 
H. Pooley 
J. E. Edmundson 
A. C. Hanson 

A. J. H. Carter.. 


J.d. Smith 


P. J. Tiddeman 


Napier Prentice 
R. Rowland 
J, Snell 


H. MacDonald 
Gill (resident) 


G. Ratcliffe Hulme 


(Gen. Man.) 
T. Duesbury 


C, A. L. Prusmann 


J. G. Griffin 


E. B. Thornhill 


C, W. Fairweather 


H. Waring 

J. A. B. Horsley 

Arthur J. Arthur 

H. C. Gould 

Siorey 

K. A. Scott- 
Moncrieff * 

J. J. MeGregor.. 

W. H. Barwell.. 

H. L. P. Boot .. 

C. E. Hume 

C. Turnbull 

A. Randall Bell 

H, A. Nevill 

J, A. Crowther. . 


A. Wyllie 


E, A. Lambert .. 


Herbert W.Watts 


F. V. L. Mathias 


W. H. 
brook 
W. Fennell 


F. Cole- 


G, W. Bunting. 


W. A. Jackson. . 


A. Hugh Seabrook 100 & 200A.c. 


H. F. Friederichs 


Mareus Nash 


Herbert W. Watts 


R. G. Simpson .. 
L. H. King 

D. H. Coombs .. 
J. Slevin 


J.G. Bruce 
E. T. R. Murray 


H. Tomlinson Lee 


H. N. Warburton 
A. E. Farrow 

Ernest F. Cox .. 
G. Curel 
J.G,. MeLean .. 


C.E. 


Fairweather 


Mayes (Man.) 
H. Groome ( Asst.) 


Res.) 


C. Shawtield 


240 & 480 
230 & 460 
200 
230 & 460 
200, 460 & 
420 
220 


220 & 440 


250 & 500D.c 


5,500 A.C. 
200 


230 & 460 


100 & 2104.c. 


500 b.c. 
110 & 220 


230 & 460 
210 & 420 
240 & 480 
230 & 460 
230 & 460 
230 & 460 
240 & 480 
100 
220 & 440 
tr. 550 
220 D.c. 
240 A.C. 
240 & 480 
200 
230 & 460 
220 & 440 
220 & 440 
100 & 200 
230 & 460 
230 & 460 


225 & 450 


250 & 500D.c. 


3,000 A.c. 
1,250 


240 & 480 
220 & 440 
200 


210 
105 & 210 
200 


100 & 200.c. 


D.C. 
tr. 500 


230 & 460 
230 
240 & 480 
230 & 460 
200 
200 A.c., 


230 DvD. 
230 & 460 


230 & 460 
500 D.C. 
230 & 460 
230 & 460 
240 & 480 
230 & 460 
230 & 460 

240 
210, 


2 ‘460 

240 & 480 
220 
210 


110 & 220 

240 & 480 
220 
200 

220 & 440 


Direct 
Direct 
50—, 2-ph. 
Direct 
Direct 
Direct 
Direct 
Direct 
3-ph.. 
& direct 
Direct .. 
Direct 
50—, 1-ph.., 
& direct 
50—, l-ph. 
Direct 
Direct 
Direct .. 
Direct 
Direct 
Direct 
Direct 
Direct .. 
Direet 
Direct & 
50—, 3-ph. 
Direct 
i0—, 1-ph. 
Direct 
Direct* 
Direct 
60—, 1-ph. 
& direct 
Direct 
Direct 
Direct 
50—, 1-ph. 
Direct 
50—, 1-ph. 
Direct .. 
Direct & 
30—, 3-ph. 
Direct 
68—, 1-ph. 
Direct .. 
Direct 
50—, 1-ph. 
Direct 
60—, 2-ph. 
50—, I-ph. 
& direct 
Direct 
Direct 
Direct 
Direet 
Direct 
50—, 1-ph. 
2-ph. 
& direct 
Direct 
Direct 
50—, 1-ph. 
& direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
50—, 1-ph 
Direct 
Direct 
Direct 
Direct 
1-ph 


Direct 


Ja, 494 
24,336 


5. 
@2 2250 HP. 354 
956 
22,118 
362 
365 
: 25,509 366 
: 
ALTON 
iC 
4 372 
381 — 
3 
20 
: 
1901 
002 
1904 
1902 
1900 
1898 
1897 
1900 
i | . oe 


Liz. 206 <e Woking Electrie Supply Co, J.G. MeLean .. 200 1l-ph 1,175 
4g. 5; pr. 2 ee ea atrate .. < 
33,00 I h; 207 417 WOLVERHAMPTON Corporation Shawtield 220 440 Direet 
3,608 g-6& 24; pr4&1,0r24  Max.dem. w. 431,473 
10,1665 Lg. | - 208 418 WORCESTER .. Corporation M. Shaw 100, 200. A.c. 100—, 14 
§- 35 & 3; pb. lg. 2; pr. Sliding seale 31,452,828; = 
tr.) 241; tr. 1.07 & flat rate tr. “Plus 4% for every 1s. paid for 209 41S WORKSOP Urban District Council 1901 J.P. Crowthe 
Ly. 6; pb. lg. 3; pr. 3 Flat rate coal above 6s, per ton 
& + Dee ate me 490 
Mu Le. and tr. : 
tr. 1.3 rate with dis. 345 
240 & 480 Direct 425 191 40 Kw. £54,539 12,102 15 are, 323 ine, 20=18} HP. 14,839 21 «4, pred & Max. demand 203,614 L. Gillett, assistanteng. .. .. 346 
| 49 Nernst as. OF 2h & flat rate 
230 & 460 Direct 330 248 23 KW. | 4,322 16=480 B.P. 14,580 13 Lg. 7 & 23; ; pr. 44 14; Max. demand 71,403 Lg. and tr. ine 347 
tr. 2 flat rate 
200 50—,2-ph. 7,500 4,884 £839,036 386,319 669= 4,807 402,345 18.4 Ly. 4; pr. 2 to l(w. dis. Flatrate with 5,184,945 New generatins station turbine driven 348 
(ine. purch.) discount 
230 & 460 | Direct 150 . 250 4.H. ee Lg. 53 to4; pr.25 to22.. Seale 349 
230,460 & Direct 1,170 591 750 A. £58,542 12,901 41 are  83=6462 H.P. 540 Kw.* 29,105 19.7 Lg 25 Ig. pr. | Max. demand 883.084 Ly. & tr. ~Tramway max. demand.. 350 
500 24 orig; and flat rate 
210 & 420 720 316 va £50,045 21,913 51 are, 185ine. about 80 B.P. 21,913 oe Ly. 6,4. 2; pb 24 Max. demand 417,729 «s 963 
3 Nernst pr.3 & 2 
220 Direct 180 65 18 kw. £9,931 3,266 16 arc, 124ine. 9=16 HP... 3,466 3 44-6; pb. Ig. are £12}, Max. demand 55,262 -- 352 
: 16 Nernst ex. pb. lg. glow £2 p.a.: pr. 3 & flat rate 
220 & 440 | Direct 580 212 88 Kw. £38,982 8,403 97 ine. 16-50 BLP. 10,000 Lg 4, 31, 6; pb. Ig. 3; Flat rate with 148.958 3,552 units bulk supply to Windsor E. I. 353 
pr. discount at 3.94d. per unit 
250 & 500D.c. 25—, 3-ph., 400 1,200 7 2,386 140= 4,620 HP. Lz. 7 & 24; pr. 13 Max. demand — 2,168,103 Ig. tr. Tr. Ctee. holds KE. L. prov. order 954 
5,500 A.c. & direct flat rate ‘for Sm thwick area 
200 Direct 2,200 1,470 1,500 £179,351 54,969 are, 66 inc., 40=200  50=1,250 88,950 Lg. 43; pb. Ig. 24; pr. 3& Flat rate 2,174,322 Ly. and tr. 355 
6 Nernst 2; tr. 23 
230 & 460 Direct 1,47 1,023 1,040 A.H., 99 are, 72 ine., See other Ly. 6 & 3; pr. iz Max. demand Ly. and tr. 
30 & 4 ’ 80 Nernst Table flat rate 
100.& 2104.c, 50—, I-ph., 2,350 1,470 300 Kw. £186,637 94,707 are—1650 8- 38-315 wp. 46 —1,620H.P. 144,775 4 Lg. 6,4, & pr.2& Max.demand — 1,903,457 Ly. and tr. Pb. ly. are £20 p.a. 357 
500 & direct C.P.; 2 ine.,6 N. 14; htg. 2; tr. flat rate 
110 & 20 50—, 1l-ph. 1,600 953 £151,838 34,909 91 are, 462ine, 30 HP. 59,209 Lty.7 & 2, or 5: pb. Ig. arc Max. demand — 1,385,393 . 358 
is £223, ine. £2.6 p.a.; pr. 2 & flat rate 
230 & 460 Direct 400 136 400 £42,082 94920 281 Nernst 129 HP. 12,710 Ly. 4; pr. 24 to 170.479 359 
& flat rate 
210 & 420 398 223 300 Kw. £31,693 8 are 16,583 Ly. 7&3, or 5; pb. Ix. are Max. dem. & 240,325 360 
5,817 i 2k to flat rate w. dis. 
240 & 480 «© Direct... 380 206 600 A.H. £50,573 16,817 80 arc, 30 ine. 75=3571 WLP. 25,579 31 pr.4.& Max. demand 193,516 Free wg. Td. per unit, slot mtr.: also 361 
14, or 24 and flat rate {'d. per lamp per qr. 
230 & Direet 638 228 23 Kw. | £39,050 14,968 GOarc,288ine., 45—136 19,482 20 Lg. 7& 2,or6 to 4d; pb. Max. demand 286,711 362 
74 Nernst Ig. 3.6; pr. Lord tol} & sliding scale 
230 & Direet 2,050 1,240 200 Kw. £51,000 29,985 dlare,6ine, | 45=1251H.P. «80=2,800 30,152 Ly. 43 pb. lg. 1; pr. Flat rat 1,319,000 Ls. and tr. Syecial rates to large con- 363 
2 Nerust tr. 14 siumers 
230 & Direct 1,0: 519 36 KW. £51,700 21,358 44 are 73= 567), 35,994 50 Lg. 6 & 2,or4; Mas. demand 516,025 364 
and flat rate 
240 & 480 Direct 300 105-195 Kw. £51,640 8,657 21—99 H.P. 11,727 100 Lg. 7&3; pr. tol Max. demand 84,000 First complete year... .. 365 
X flat rate 
100 Direct 78 39 35 KW. 2,500 2437 HAP. 2,836 Ly. 8&6; pr. 6 to3 Flat rate 2.547 Gas power 366 
220 & 440 Direet 1,000 650 200 KW. £54,000 10,622 97 are, 10 ine, HP. See other Tg. 43; pre 3 tr, Flat rete & and tr. Pb. Ie. are £20 (4 nt. £12) 367 
tr. 550 a 1.49* Hopkinson ine. 2hd. per unit 
220 D.C Direct & 5,530 3,746 About £326,494 91,809 173 are, 24 ine., 947 = 8,525 136=3,250 369,316 27.69) Lye. 44 w. dis. to 24°; pr. Max. demand 6,259,954 & tr., 2 stations. “Also & 25 max. 368 
240 A.C. 3-ph. 320 KW. 24 Nernst 23 tr. 1 33 flat rate demand. Pb, ly. are £13.18.8 p.a. 
240 & 480 380 150 90 £49,734 16,678 2 Nernst 9=15 17,158 39.20 Le. 7 &3,0r ‘pb. lg. £3} Max. demand 151,591 Worked by Callender’s Cable and Con- 369 
per Ip.; pr. 4. & 14, or 24 X flat rate struction Co., Ltd. 
200 50—, 1-ph. 600 224 £58,094 18,989 2ine.,2Nerm, 4=20 BP... 19,506 44.600 Lg. 7 & Zor 53 pr. di & Max. demand 195,801 Ph. are £171 nt.), ine. & Nernst 370 
14, or 24 & flat rate p.a. 
230 & 460 Direct 625 217 90 KW £39,155 17,4094 are, 176 15=67 19,961 22.2 Le. 54 to 43 pb. 1.3; Sliding scale 292,427 371 
ine., 20 Nernst pr. 2 to 14 
220 440 ~Direet* 1,725 696 £115,246 43,730 72are,dine., .. 63,718 Lz. 6 & 2; pb. lg are £25 Max. demand — 1,095,873 3,000 v., 1&3 ph., 50 ©, for outlying 372 
Nernst & £11 p.a.; pr. 2& 14 districts 
290 & 440 Direct 900 581 TOKW. £52,580 20,189 21 arc, 166 51-173) 24=S858 52,200 33 Ly. 4°; pb. Ie. ave.; Flat rate & tr. *Alse £6 per KW. max. dem. 373 
approx. ine.,1 Ne ‘rnst pr 2 w. dis.; max. demand and 2d. per unit 
100 200 60—,1-ph., 1,100 494.5 £65,000 26,659 210 H.p. 12=240 HP. 31,748 Lz. 6 & 2; pr. tr. 2to1 Max. demand 532,351 Le, and tr. 374 
& direct (ex, tr.) & flat rate 
230 & 460 Direct 95 30 £9,133 1,602 186. Ne rnst 2,030 Lz. 44; pr. 23 to 13 Flat rate 26,292 
230. 460 Direct 225 38 60 kw. £18,500 1,700 9=24 2,470 35 pr. 2 Flat rate Year incomplete; supply commenced 376 
October, 1905 
220 Direct 120 91 150 kw. £22,421 5,060 18 are, 63 8=34 BP... 6,730 12 : pb. Ig. ave. 2.71 Fiat rate 15,66] ? 377 
Nernst pr. 3&2 
220 50—, 1-ph. 75 70 £5,000 1,200 204 inc. : ° 3; pb. ly. inc. £2.2 Flat rate Extensions in hand to supply Evans Town, 378 
100 Direct 21 8h £1,320 870 2=5 HP. 1,010 73 ; pr. BE Flat rate & 6.210 379 
7 contract 
200 50—, 1-ph. 625 318 £46,940 22,890 53. ar,307 ine., 6=15 Hp... 24,945 20 Lg.7&3; pb. £20, Max. demand 332,809 380 
ae 15¢ Nernst ine. £24 Pe a.; pr. 24 A flat rate 
225 & 450 Direct .. 66 32 35 Kw. £11,500 2,000 Lg. 423 pr. Resident eng. E. Silk 381 
rebates 
500D.c. Direct & 3,100 2,548 £115,600 Ly.4 0153 pre & Max. demand Bulk supply to Sale U.D.C. .. - 382 
3,000 a.c, 3-ph. 
1,250 Direct . 13 oo ee 25 are Electricity supplied by Rother Vale Col- 983 
220 68—, 1-ph. 1,200 on £81,135 13,633 79 are, 1,180 33=73 HAP. 57,458 6 Bs pb. 1.03; May. demand 904,960 384 
ire. pr.3 & flat rate 
240 & 480 Direct .. 810 493 85 Kw. £187,509 44,943 42=126 H.P. ee 49,744 5b Ly. 7 & 3, or 54 w. free Max. dem., fat 449,189 Also S. Margarets 0./T., Hampton Wick, 385 
lamps: & 2-rate mtr. Hampton Ct. and E. Molesey 
220 & 440 Direet 1,070 650 110 kw. £70,281 17,911 14 we WP. Bears 32,553 Ig. Lg. 5 & 23° pr.24.8 Max. demand 1,108,141) andtr. “Pb. le. ave £16 p.a. 386 
200 50—, l-ph. 780 314 ap £65,132 10,869 1 are, 57=720 HP. 28,778 19.2 2-rate, flat r., 127,793 . 387 
55 Nernst & sl. seale 
210 Direct 342 170 140 Kw, £56,236 14,936 are, 113 ine.) 26=49 18,353 9 Max. dem., flat 205,932 388 
105 & 210 3) Nernst | __ ine. htg. or 2 rate & cont. 
200 60—, 2-ph. 1,536 768 £66,670 63 ue, 38 ine, 54=352 H.P. 41,187 Lg. 4; Iy.are £15, £124, Flat rate 765,191 389 
inc. 63s. p.a.: pr. to 
100 & 200a.c. 50—, I-ph., 2,050 990 £78,000 42,305 60 are, 120 inc. 22=48 He. See other 45,617 Lg. 4 pb. ly. are £20 Sliding seale 1,750,813 Ly, and tr. 390 
500 b.c. & direct : Table p.a.s pr. 23 tr. 18 & flat rate (1905) 
tr. 500 Direct 1,650 869 £91,427 31,363 19 sre, 6 inc., 84=322 H.P. See other 51,673 Lg. 6 to2 or 4;* pr.2to Flat rate,orm. 1,210,209 | Lg. & tr. “Pb. Ie are £258, ine. 391 
18 Nernst Table 13; tr. 14 demand w. dis. Nernst £4) p.a. 
230 & 460 Direct 1,900 726 250 kw. £132,000 39,737 89 arc. 460 ine., 390 HP. See other 52,279 Lg. 4 w.dis.; pb. lg. 3 & Flat rate 814,187 and tr. Gas power 892 
8 Nernst 3 Table (ex, tr.) 2; pr. 14 to 24 . 
230 Direct 50 65 Kw. 2,000 lare, 1=15 He. 2,375 Lg. 6; pb. ly. are £12; Flat rate 32,500 |} Lp. & tr: .. 393 
100 Nernst _ Nernst £2/17/6 p.a. 
240 & 480 =~ dDireet 105 80 175 Kw. £40,210 12,059 38 Nernst o—6) HP... 12,213 123 Lg. 7 & 3, or 54; pr. 4 & _ dem. & 93,719 Energy transmitted from Weybridee to 394 
1, or 24 flat rate Walton at 2,500 v. 
930 & 460 Direct 1,850 993 800 aH. £78,997 31 are, 53ine. 42=19 | 42=798 60,820 Le. 6&3; pb. Ig.are £22 Mas. demand 1,482,465 and tr. 395 
pa; pr. 2 
200 50—, 1-ph. 130 358 £44,591 18,500 5are, 900 ine. 20=180 24,875 Lg. 7 & 3, or 5; pb. lg. 3; Max.  dem., 506,229 396 
pr. 2to 1} flat r. & scale 
200 50—, 2-ph., 150 7 75 KW. £12,000 5,810 31) HP, 7,000 Lg. 6 & 2, or 4; pr. 3 Max. flat 71,549 supply fm. Midland Corp., mainly 397 
230 D.c. & direct for3h.  (approx.) (eve. rate & 2-rate converted to D.c. 
230 & 460 Direct 300 160 70 KW. 4,871 261 ine, 6 16-96 HP. 8,103 23 Ig. 22; Max. demand 152,082 398 
230 & 460 Direct 1,150 953 350 Kw. £59,521 13,710 81 are, 84 ine., 72=5133 30=900 H.-P. 54,432 25 Lg. 4h 1, or 34; M. 1,655,027 Le. & tr. Pb. ig. £15 p.a., two ares dusk 399 
2 Nernst to 0.9; tr. 2& 1h scale & cont. to 11 p.m., 2 ine. 11 
100 & 200A.c. 50—,1-ph., 4,2001lg. 1,796 130 Kw. £337,093 91,849 382are, 131 inc, 201 = 1,437 160= 4,000 228,504 14 Lg. 3 w. pb. 1g. are £17, Fler, sl. se, 6199445 Le. & tr... . 400 
500 p.c. & direct 1,500 tr. if 260 tr. ine. £4 p.a.; pr. 1 w.dis.; tr.1 & cont. 
230 & 460 Direct 746 572 300 £73,011 35,284 are 95—564 HP. 53,316 Lg. 4; pb.lg.1}) pr.2.. Sliding scale 619,483 
230 & 460 Direct 800 150 100 Kw. 19,743 7=55 H.P... 24=480 31,743 16 Ly. 7 & 2,or5; & Max. demand 369,990 Le. & tr... 402 
14, or 24; tr. & flat rate : 
240 & 480 Direct 380 202 45 kw. £66,243 9,998 18=54 HP. 21,292 21 Ly. 7 & 3, or (slot Max, demand 270,480 Energy transmitted to Walton at 2,500 403 
Tinel.); pr.4& I4,or2 _& flat rate: v. DC. 
930 & 460 “Direct 394 253 65 Kw. £45,324 12,405 48are,105ine. 23-116 17,125 1g. Ie. are3, Nernst | Flat with 262,323 . 404 
261 Nernst 3 rebate 
230 & 460 Direct 400 132 23 KW. | £36,000 12,000 31 are, 199ine., 15-90 LP. 16,000 Lg. 3; pr. 2. Flat rate 172,132 405 
121 Nernst approx. 
210, 420, & Direct 386 221 105 Kw. £40,022 14,164 Dare, 500 ine, 20-914 18,251 16 Lg. 42°; pb.ly.45 pre2to 270,594 Or £8 per an. per KW. & 2d. per unit. 407 
440 lal scale 
230 & 460 Direct 1,140 420 675 A.H £82,000 26,000 8 are O10 HP. See other 38,720 Lg. 5, 4,3; pr.1; tr.2.. Seale flat Ly. and tr. 408 
Table ex. tr. rate 
240 & 480 Direct 900 833 420Kw. £101,171 54,542 140 are, 200 332 65,051 32 Lg. 8 & 1; pb. Ix. are Max. demand supply from N. Met, E. P. S. Co. 409 
ine. £20; pr. to .58 Consulting engineer 
220 1l-ph. 1,685 1,050 £132,881 82,435 are, 1,077 542 H.P., ine. 101,167 18.27 44 to 84; Ig. 23 Sliding scale 399,098 410 
ine, radiators pr 2 (above 23 2 B.P., 13) X flat rate 
210 Direct 50 330 85 KW. £85,000 44,303 64-102 H.P. 17.363 14 Ly. 7, 4,&2; pr. 4&14.. Max. demand 124,973 at 
- 25 132 £40,869 14,000 Lg. 7; pr. 83 Flat rate 107,278 412 
110 & 220 Direct 565 88 Kw. £77 26,318 43 are, 796 inc, 49—14o 36,400 10 Ly. 64 (hotels 4); pr. 3 .. with 628,121 43 
discount 
240 480 Direct 200 110 £12,000 48 are’, 120 BP. 9,000 Lg. 34; pb. Ig. 3; pr. Flat rate 10.000 12 in series on 480 Vv... 414 
tant., 30 N. to 1h 
220 Direct 90 65 20 kw. for £9,700 3,600 6=24 Bp. 4,000 Lz. 6.45; pr. Flat rate 36,227. Gas power 415 
5 hrs, 
200 100—, 1-ph. 1,175 424 £85,898 33,735 1-2 33,800 Ly. 64; prod; htg. 2 Flat rate 193,784 supply at 2,000 volts to L. & S. W. 416 
= approx. Ry. Co. 
iw 
vu, 494 Ly. vg, Ors Flat rate & YUL, -. 170 380 TORQUAY Corporation 1898 Storey 200 1-ph. 
24,336 Lg.7 & 3, or 54; pb.lg.34; Max.demand , 225,201 171 381 TOTNES .. Totnes Electricity Supply Co. | 1904 K. A. Scott- 225 450 Direet 


pr. 


flat rate 


20h 


Moncrieff * 


625 


tbh 
171 HOYLAKE & W. KIRBY District Council 1901 C-J. Turner .. 230 50—, 1-ph. 375 198 300 A.H. £43,000 22.264 688 equiv. HP... 24,336 
172 HUDDERSFIELD .. Corporation... Be Mountain 499 ¢ ogg 100—, I-ph. 3,200 1,795 £176,239 132,572 39 arc, 48 inc. 199=750H.P. 157,572 i! 
173 HULL .. .. Corporation .. | He Bell.. gag | Direct 3,960 488 Kw. | £324,230 197,601 are, 2 500 =3234 278,601 | 15.5: 
174 ILFORD .. Urban District Council 1901 | A-H- Shaw ggg, Direct .. 2600, 1450 100 Kw. £140,500 61,665 77 are, 1445 63-431 102,818 13 
175 ILFRACOMBE .. Ilfracombe Elee.Lt.& Pr.Co. 1903 A- Jenkins .. Direct .. 180 115 £24,469 10,220 | 
176 ILKESTON ..  .. Corporation .. ALC. Gilbert ggg Direct 20 are, 200 
177 INCLETON, YORKS, Ineleton Elec. Ltg. & Pr. Co, 1909 Tattersall 99 29 2 £6,000 1,900 . 36 | 2,444 
178 INVERNESS North of Scotland Elec. Lt. & 1905  E.4J. Williams.. 240 & 480 Direct .. 189 60 96 KW. £27,100 5,520 14-16 BP. 6,100 | 
179 IPSWICH. .. .. 1903. Fs Ayton 693-210 KW. 81,481 23,060 145-437 72=1,800H.P. 92170 | 312 
a 180 JARROW County of Durham Elec. Pr. 1902 A. 8.Esslemont 999 500 162 110 KW. | £28,165 4,252 32=272 wr, 11,052 
181 JEDBURCH Electrie Supply Corporation 1909 K- A. 225450, Divert ‘ 
182 KEICHLEY _. Corporation .. 1901 J.M. Smyth .. 939 4g9 Direct .- 740 138 KW. £54,000 8,400 67=230 H.p. 18=662 H.P. 28,853 101 
183 KENDAL... ..  .. Corporation 1902.) W. Thomson Direct... 109.5 60 «40 KW. £13,792 4,401 14=22.25 1,266 1.65 
184 KESWICK .. Keswiek Electric Light Co... 1890 W. Jackson” .. 100 1-ph. 120 60 £13,761 3 arc, 20 ine. : 
185 KETTERING ..  .. Urban District Council .. 1904 W.A. Walker .. agg Direct -- 460 235 70 Kw. 42,307 12,394 60 ine, 67= 234 H.P. 20,680 | 53.8 
186 KEYNSHAM Keynsham Elec. Lt.& Pr. Co. 1991 G. J.T. Parfitt... 445 039 Direct 60 33 £3,050) 2,250 
187 KIDDERMINSTER District Elec. 1900 A. Charlton 939 « sgog Direct 1,050 440 220 KW. £44,700 13,249 412) 26=680 48,209 7.71 
188 KILDARE .. Naas Rural District Council 1905 200 Direct .. 32 £3,300 vs 300 
189 KILLARNEY Kerry Electric Supply Co... 1393 Valentine Ryan 100 160—, 1-ph. 160 70 £7,000 4,000 4.500 
190 KILMACOLM .. Kilmalcolm Electrie Lighting 1903 James Brown .. 240 Direct .. 50 32 20 Kw. £9,000 6,000 4:Normst .. | 6,100 | 10 
191 KILMARNOCK .._ .. Corporation 1904 Burbidge 480 428 60 KW. £42,000 11,127 15-30 28=730 HP. 12,967 57 
192 KINC’S LYNN .. .. Corporation .. 1899 J. Pilling 2006400 Direct .. 680 315 60 Kw. £48,000 18,486 10are, 46Line., 61—2424 27,081 18 
193 KINCSTON-UPON- Corporation 1893 J. E. Edgcome.. 105 1-ph. 860 31,841 are 27=70.5 35,087 
THAMES inc., 9 Nernst 
194 KIRKCALDY .. Corporation .. 1902 O.F. Francis .. 230 Direct .. 1,090 £57,004 12,016 104 arc, 208ine. 292.5 n.p... 44=1,282 52,000 
195 LANCASTER .. .. Corporation .. 1993 W.A. Tester .. 9306460, Direct. -- 1,000 £61,346 30,773 MO arc, 80inc. 71=268H.pP. 20=500H.P. | 
196 LARNE .. Larne Flectric Light Works.. | 1891 MG. Smyth .. | 100—,1-ph.| 150 64 2.250 14 are, 130 2,760 
197 LEAMINCTON .. .. Midland Flee. Lt. & Pr. Co. 1887 =F. W. E. Jones 115 999 ‘Direct. 590 235 72 kw. 19,463 27-61 Hep. 21,853 18 
198 LEATHERHEAD .. Leatherhead & District El 1902 H.L. Dixon .. 999 & 449 Direct .. 155 a3 72 kw. £21,403 7.382 3=11 mr... 7,712 20 
1893 Dickinson .. 100, 200 & 11,340 6,730 £847,502 288031 9.108 1,040 = 5,471 433,919 19.8 
200 LEEK... .. Urban District Council .. 1904 R.M.Carr .. 930 Direct 240 68-60 Kw. £12,500 4,400 6,764 120 
201 LEICESTER .. Corporation | A. Colson. 100 & 209 T-ph. 2,219 152,152 188704 
202 LEICH .... Corporation 1899 Arthur T. Smith 999 44g 760 401 £41,795 15,503 143 938 
203 LEITH .. Corporation .. 1899 ALP. Rutherford 930 Direct... 2,240 1,518 £125,000 58,202 23 are... 269=1,990H.P. 72- 2,160 118,265 1 
204 LEWES .. Lewes & District Electric 1901 C.F. Butler... 230. & 460 Direct 210 103 £25,044 7,216 8=38 .. 19 
205 LEYTON .. : Council .. 1896 F.HarmanLewis 150 309 Direct... 1,700 940 90 KW. £150,000 53,954 15 are, 36=129 H.P. 62,481 1.2 
206 LIMAVADY ae Limavady Power & Light Ritter. 110 229 L-ph. 240 30 1,000 1,000 
208 LINCOLN.. ..  .. Corporati .. 1898 | S.Clege.. Direct .. 1,018 413 300 £85,550 2,849 are, ODinc., 67 =122 uP. 33,606 
209 LIVERPOOL .. Corporation .. 1883 A. Clough (Res.) 230 & 469. Direct” 27,670 15,752 £1,849.775 531,534 193 are, 28ine. 1,639= 660,166 13 
A.B. Holmes(Con, ) 6,281 H.P. (ex. tr.) 
210 LLANDILO Urban District Counai 230 Direct .. 120 39 23 EW. £7,000 96ine. .. 
211 LLANDRINDOD WELLS Llandrindod Wells Elec. Lt. 1897 J. Brown 2306460 Direct .. 
212 LLANDUDNO.. Council .. 1898 Morton 929 449 «Direct... 700 460 36 KW. £39,977 24,711 4Mare,8ine. 24=86 H.P. 27.595 
213 LLANCOLLEN .. ee Llangollen & Dist. Elec. Lt. 1904 Bremner 220 Direct 70 29 120 A. £2,833 6 are, 10 2=8 
& Pr. Co. Smith Nernst 
214 LLANRWST .. Llanrwst Electy. Supply Co... | 1899 | C.F. M’Inmnes .. 200 Direct .. 36 6 are, 36 inc. 1,000 
= — cycles per second 


: PHILLIPS’ PATENT HOME OFFICE SPECIA 


SPENCER GHAPMAN & MESSEL 


LD., The Home Office in its Rules issued relating to 
WITH WHICH IS AMALGAMATED stipulates that ‘‘Instructions shall be poste: 
ating, transforming and motor house, c 


WM. PEARCE & SONS, Ld., as to the restoration of persons suffering fro 


3 s Some Thousands of the * Electrical Revie 
; WORKS : SUGGESTIONS FOR DEALING W 
APPARENT D 


Hand-feed and Automatic. 


and 
BOW, E. FROM ELECTRIC SH(¢ 


Are in use in electricity works, also in manufact 
where electricity is employed. 


B LARGELY ADOPTED BY MINING INSTALLATI 
CAD. WELL SPOKEN OF BY EMINENT CENTRAL STATIC 


On Chromo Art Paper, 20’ x 15’, 6d. each px 

Mounted on Cardboard, edged with Linen, Var 
and corded for hanging on wall, 1s. each, | 

Mounted on Linen, with Rollers, Varnished 
wall, 1s. each, post free. 

Mounted on Linen and folded in cloth case for 


Sulphuric 


: A ci re | of all strengths post free. 
specially manufactured A SPECIAL LARGE EDITION (Size 40” x 28’) For 
Driven direct from Commatator. Easy to Fix. for Accumulator Batteries. Paper, 1s. each, post free. Mounted on Lin 
Varnished, 2s. 6d. each, post free. 


PHILLIPS’ COMMUTATOR GRINDER CO., Ltd. Sulphate of Copper 
05, CANNON STREET, E.C. Telex. Address— Telephone Nos. The ‘ELECTRICAL REVIEW 


“ Hydrochloric, London.” 341 Avenue. 12,925 Central. 
4, LUDGATE HILL LONDON, 


Illustrated Pamphlet and Priced Lists on Application. 


40,08 
1400 
a. 5 rate with Dy rrefail & Gi ; Arthur J. Arthur 220 50—, l-ph. 
Ly. 44; pb. Ig. 3; pr. a4... 1 378 TONYREFAIL AND GochEl. | 1904 Y 
Lz. 7 & 2, or 5; pb.lg. 3; Max. deman Topsham Electricity Supply | 1905 
4,130 380 TORQUAY | Corporation .. |: 1898 § 


coun! 


ous 


20 & 440 Direct 2.080 1.295 885 Kw. £136,000 50.160 Rare. BRine. | | Son other Te 
rete do. 
yu, 494 Liye vg, pred rate «& JUL,Od4 . 170 380 TORQUAY Corporation P. Storey 200 50—, 1-ph. 625 
24,336 ee Lg.7 & 3, or 53; pb. lg. 34; Max, demand 225,201 381 TOTNES .. Totnes Electricity Supply Co. | 1904 K. A. 225 450 Direct 
157,572 12 Li 4 Ig. £173 & BBs, Flat rate & 1,685,607 382 TRAFFORD PARK Power & Light 1999 J.J 250.& 500p.c. Direct & 3.100 
278,601 15.54 3 pb. lg. Max. demand 4,119,963 383 TREETON P Couneil. 1897 H. Barwell... 13 
102,818 13 it | Max. demand 2,362,341 Lg. and tr. *Pb. lg. are £18, ine. £4 p.a... 174 384 TUNBRIDCE WELLS Corporation 1895 H.L. P. Boot .. 2) 68—, L-ph. 1,200 
10,22 | L or 63 pr. 4 & Mis, demand 86,992 To December 81st, 1904 385 DINGTON'@ HAMPTON: C. E. Hume 240 & 480 “Direct s10 
*Supply in bulk from Derby & Notts E. P. Co. 176 386 TYNEMOUTH .. Corporation... 1901. C. Turnbull 220 & 440 Direct 1,070 
2,444 Li. 65 pb. Ig. 2.9; Flatrate and 18,000 Water power 387 UXBRIDCE AND DIST. © District Elec. 1902 A. Randall Bell 200 I-ph. 
6,100 & 6; pr 4& Max, demand | First year incomplete .. . 178 388 VENTNOR, » BONCHURCH Isle of Wi is cht El. Lt. & Pr. Co.) 1899 Direct 342 
Pp. 93170 | 81.2 Lg. 6 to 4; pr. 2 to Flat rate with} 1193008 gu... .. 389 WAKEFIELD ..... Corporation 1898 -H. A. Nevill 200 60—,2-ph. 1.5% 
11,052 pr. 1} Flat rate 129,003 Pressure shortly to be altcred te 240 & 480 180 390 WALLASEY Urban Distriet Council 1897 A. Crowther. . 100.& 200A.C. 2,050 
2,300 Lg..6; pb. lg. 3; pr. 3 .. Fist rate w 19,362 181 391 WALSALL. . Corporation 1995 A. Wyllie 1,650 
28,853 101 Lg. 748, pb. Je 2h; Max. demand 897,285 & tr... 182 392 WAI THAMSTOW Urban District Council 1901 230 460 Direct 1,900 
1,266 1.65 Flat 10,808 gas power 183 393 WALTON-ON-NAZE Development Corpora- | 1903 E. A. Lambert .. 230 Direct 
Lg. 6; pb. lg.cont.; pr. 3 Flatrate .. 53,568 part water power. *C. Walker, Man. & Sec. 184 394 WALTON-ON-THAMES Urban Electric Supply Co... 1904 Herbert W.Watts 240 480 Direet 105 
20,680 58.8 433 are £17, Nemst 254,726 <g5 5e, all night; £3 3s, half-nizht.. 185 WARRINCTON Corporation .. 1900 V.L. Mathias 230 & 460 ‘Direct 1,850 
2,250 ton Flat rate 396 WATFORD Urban District Council 1899 F. Cole- 200 L-ph. 
48,209 (ave. max. 41); 635,260 and tr. 187 397 WEDNESBURY .. Corporation 1904 W. Fennell a 150 
4,500 ‘a 6d. with discounts Flat rate Part water power .. 189 399 WEST BROMWICH Corporation 1901 W.A.Jackson.. 230 & 460 Direct 1,150 
6,100 Lg. 6; pb. Ig. £1 p.a.; Flat rate .. 30,245 190 400 WEST HAM Corporation 1898 A. Hush Seabrook 100 & 200a.c. 50<, 1-ph., 
35,087 3: le B; pr. Max. demand 527,133 193 403 WEYBRIDCE Urban Electric Supply Co. .. | 1902 Herbert W. Watts 240 & 480 Direct 
52,000 to3; Ig.arc £12 Sliding scale 830,185 and tr. 194 404 WEYMOUTH Corporation 1904 -R.G. Simpson 230 & 460 Direet 04 
637,894 Le. & tr. .. 195 405 WHITBY .. Urban District Council 192 H. King 230 & 460 Divect 4100 
2,760 Lg. 8 to 1}; pb. lg. £450 Contract « 406 W. & P, Electric Supply Co. | H. Coombs 240 Direct 
91,888 18 ME, lat rate 208,003 “Time 240. yer unit for 20 ns. and 6a. 197 407 WHITEHAVEN... .. Corporation 1893 210, fa, & 
7,712 20 Ly. (long hy. 51); pr.4 rate 408 Corporation 1900 J. Slevin 230 & 460 Direet 1,140 
433,919 19.8 & 1; pb. ly. 13; 9,197,259 1.000 hrs. 199 409 WILLESDEN Urban District Council 1903 240 & 480 Direct 900) 
6,764 120 Lg. «& 3, or 6to4; pr. 56,386 Gas ps, 200 410 WIMBLEDON & MERTON Corporation 1300 H. Tomlinson Lee 220 l-ph. 1,685 
186,316 Li 4; pre 2 Flat rate .. , 1,940,014 201 411 WINCHESTER Winchester El. Lt. & Pr. Co, 1898 Warburton 10 Direct 450) 
Lg.7 & 2, or 43; pr.3 & 629,181 202 412 WINDERMERE & Dist. Elee, | 1893 ~ 235 
i » £18; Lz. and tr. ‘Also 54 radiators,=2,169 903 413 WINDSOR & ETON Windsor Elec. Installation Co.) 1897 A. E. Farrow 110 & 220 Direct 
19 ; pr. 44 & 102,783 204 414 WISHAW .. Corporation 1905 Ernest Cox 240 Direct 20M) 
62,421 1,2 Ly. 5& pr. 3&1, Max. demand -1,007,317 =pp, fy, £21 per are & £4.175 inc. (two 205 415 WITNEY Witney Electric Supply Co... | 1900 F. G. Curel 220 Direct 
1,000 Wie wie 206 416 WOKING .. Woking Electrie Supply Co. 1890 J. G. MeLean .. 200 100=, 1,17 
Lg. 5; pr.2 Flat rate 207 417 WOLVERHAMPTON Corporation 1895 C.E.C.Shawtield) 220 440 Direct 
660,166 13 + Ig. 2; pr. 31,452,323 ‘Plus 49% for every 1s. paid for 209 41S WORKSOP Urban District Council 1901 J.P. Crowther.. 220 & 440 Direct 
Lg. 6 ; pr. Boe Flat baad 210 420 MORTHING Corporation .. 1901 G. Porter 230 & 460 Divest 
Lg. 63 pr. 6 to 33 Flat rate and 120,000 421 WREXHAM Corporation .. W. Sillery 230 & 460 “Direct. 
27.595 Lg. 7 & 24, or 543 pb. Max. dem. flat 360,111 Max. load in summer .. .. 212 422 YARMOUTH Corporation... 1901 G, Bryant 100 & 200 SB—, L ph. Tid 
lg. cont. ; Max. comand 4,024 M3 423 YORK Corporation a. 1900 J. W. Hame 230 & 460 Direct 1.860 
& flat rate | 
1,600 7; pr. 44 Flat rate ee 214 = cyclen per necond: 
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87, Victoria Street, \ 


83 Westminster Tel 


CAL REVIEW’ OFFICE, 


'E HILL LONDON, E.C. 


Telephone ; 


Nernst 6; le. inc. £2.2 Flat rate Ne Extensions in hand to supply Evans Town, 378 

1-ph 75 70 £5,000 1,200 -204 ine. Gilfach pe 

625 318 £46,940 22,890 53ar:,307 inc., 6=15 HP... 24,945 = 24 & flat rate 
150 Nernst 2,000 Flat rate w. 11,800 Resident eng. E. Silk 381 

.. Max. demand Bulk supply to Sale U.D.C. 382 


j wel BIE 
Iss 


ve llustrated Pamphlet and Priced Lists on Application. J 
4.4K 
3.600 Lg. 5; pb. lg. 3; prod .. Flat rave 
2.020 vB Ly. 43; pb. Ig. 3; pr. 24.. Flat rate with 16,474 167 
289 Ly. 7&2, or 5; pb.lg. 3; Max. demand 341,230 168 COCH & Pr. Co al. | 
» ai pr. 24 p & flat rate 114.965 379 TOPSHAM : .. Topsham Electricity Supply | 
4,130 & 3, or 6; ph. Ig. 45 oe - 169 380 TORQUAY | 
92,194 11.3 Lz. 54, or 7 & 4; pr. 3&2 Fiat veiled weet . ee - 170 381 TOTNES .. Totnes Electricity Supply Co. 
4.336 3, or 54; pb. 1g. 34; ‘ «478 382 TRAFFORD PARK Trafford Power & Light Sup- 
157.572 12 Lg. 4 174 & 33s. Flat rate & 1,685,607 72 
10,220 3, or 6; pr. 4 & $6,992 To December 31st, 1904 175 DINGTON & HAMPTON: Co. | 
oe *Supply in bulk from Derby & Notts E. P. Co. | 
2,444 Ly. 6; pb. lg. 2.9; pr. 3; Flatrate and 18,090 Water power 387 UXBRIDCE AND DIST. | 
tab rate with, 1)128,508 389 WAKEFIELD Corporation 
92,170 31.2 4; pr. 2 tol} Lg. & tr. .. - 179 
: 11,052 Lg. 3 pr. 1} Flat rate 129,003 oe shortly to be altered te 240 & 480 180 - 
lng 135 tr. 2 40,808 part power 183 393 WALTON-ON-NAZE Development Corpora- | 
Lg. 6; pb. ly. cont.; pr. Flatrate .. 53,568 Part water power. *C. Walker, Man. & Sec. 184 394 WALTON-ON-THAMES Urban Electric Sapply Co. .. | 
20,680 53.8 I 1; arc £17, Nernst Flat rate 254,726 all night; £3 3s. half-night.. 185 395’ WARRINCTON Corporation .. 
14.209 7.71 Ly. 7 & 24 (ave. max. 43); 639,260 and tr. ie - 187 
300 I Flat rate 188 CBOROUCH El. 
4,500 6d. with discounts Flat rate Part water power 189 399 WEST BROMWICH Corporation 
6,100 10 Lg. £1 p.a.; Flat rate .. 30,245 fe Ps .. 190 400 WEST HAM Corporation .. 
27,081 18 Flat rate & 461,174 -Part ‘gas power. “Pr. demand; flat 192 ESTON-SUPER-MARE Supply Con 
5.087 527,133 . 193 403 WEYBRIDCE Urban Electric Supply Co. .. | 
52,000 Sliding scale 830,185 and tr. 194 404 WEYMOUTH Corporation 
4 to 13 pb. le. £450 « 196 406 W. & P, Electric Supply Co. 
I8 ; pr. 34 « ay lat 208,003 2hd. unit for 20 hrs. and 6d. 197 407 WHITEHAVEN .. 
7,712 20 Ly. dong hr. “Fiat rate 71,833 ree 198 408 WICAN Corporation 
6,764 120 1g. 3, or 6to4 pr 56,336 Ga power 200 WIMBLEDON & MERTON 
1N6 316 Flat rate... 4,940,014 « 411 WINCHESTER Winchester El. Lt. & Pr. Co. 
Ly. 7 & 2, or dhs pred & j Bax. demand 629,181 202 Co : 
1 ph are £18 Fiat rate with Tz, and tr, Also 2.169 203 3 WINDSOR & ETON nstallation Co. 
1.2 pre 3&1 per are & £4.175 ine. (two 205 415 WITNEY .. Co... 
1.000 Ws. per Contract Water power 206 416 WOKING .. Woking Electrie Supply Co. 
Flat rate 417 WOLVERHAMPTON Corporation 
Lg. 6& 24; pr.4 & 1, or 24 431,473 Special rates to large consumers 208 418 WORCESTER .. 
HHO 168 133 Ix. 2; pr. 31,452,328 *Plus 4% for every 1s. paid for 209 415 WORKSOP Council 
6 ‘pb. Ig. 33 pr. Bee Flat rate .. gu -. 10 420 MORTHING Corporation oe ee 
Le. 63 pr. 6 to 33 Flat rate and 120,000 421 WREXHAM Corporation 
pr.d & flat rate | 
100 Ly. 7; pr. 4! Flat rate 14 
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Arthur J. Arthur 220 50—, l-ph. , 75 
H. C. Gould 100 Direct .. 21 
P. Storey 200 50—, 1-ph. 625 
K. A. Scott- 225 & 450 Direct .. 66 
Moncrieff* 
J.J. MeGregor.. 250&500p.c. Direct & 3,100 
3,000 a.c,  30—, 3-ph. 
W. H. Barwell.. 1,250 Direct 13 
H. L. P. Boot .. 220 68—, 1-ph. 1,200 
C. E. Hume 240 & 480 Direct .. 810 
C. Turnbull 220 & 440 = Direct 1,070 
A. Randall Bell 200 50—, 1-ph. 780 
A. E. Mayes (Man.) 210 Direct 342 
H. Groome (Asst.) 105 & 210 aXe 
H. A. Nevill 200 60—,2-ph. 1,536 
J. A. Crowther.. 100 &200a.c., 50—, I-ph., 2,050 
500 D.c. & direct 
A. Wyllie tr. 500 Direct 1,650 
230 & 460 Direct 1,900 
E, A. Lambert .. 230 Direct 50 
Herbert W.Watts 240 480 Direct 105 
F. V.L. Mathias 230 & 460 Direct 1,850 
W. H. F. Cole- 200 50—, 1-ph. 130 
brook 
W. Fennell 200 a.c., | 50—, 2-ph., 150 
230 D.C. & direct 
G. W. Bunting.. 230 & 460 Direct 300 
W. A. Jackson.. 230 & 460 Direct 1,150 
A. Hugh Seabrook 100 & 200A.c. 1-ph., 4,200 I¢ 
500 «& direct 1,500 ti 
H. F. Friederichs 230 460 Direct 746 
Mareus Nash 230 & 460 800 
Herbert W. Watts 240 & 480 Direct 380 
R.G. Simpson... 230 & 460 Direct 394 
L. H. King 230 & 460 © Direct 400 
D, H. Coombs .. 240 Direct 
210, 420, & Direct 386 
440 
J. Slevin 230 & 460 Direct 1,140 
J.G. Bruce ‘/Res.) 240 & 480 Direct 900 
E. T. R. Murray* 
H. Tomlinson Lee 220 50m, 1-ph. 1,685 
H. N. Warburton 210 Direct 850 
225 
A. E. Farrow 110 & 220-——dDireet 565 
Ernest F. Cox .. 240 & 480 Direct 200 
Fk. G. Curel 220 Direct 90 
J.G. McLean .. 200 100—, l-ph. 1,175 
C.E.C. Shawtield 220 440 Direct 2,080 
Cc. M. Shaw 100, 200A.c. 100—,1-ph., 1,725 
230,460 & direct 
J. P. Crowther... 220 & 440 Direct 544 
G. Porter 230 & 460 Direct 538 
W. Sillery 230 & 460 =: Direct 675 
G. Bryant 100 & 200 88—, 1 ph. 735 
J. W. Hame 230 & 460 | Direct 1,860 
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ark 
ere by 1,200 _ Nernst preo : 
I-ph. 10 £5,000 204ine. Lg. 6; pb. Ix. inc. £2.2 Flat rate Extensions in hand to supply Evans Town, 378 
Direct 21 £1,320 870 2=5 WP. 1,010 13 pr. 33 Flat rate & 6.210 379 
contract 
50—, 1-ph. 625 318 £46,940 22,890 53.ar:,307 inc., 6=15 BP... 24,945 20 Lg.7 &3; pb.lg.are £20, Max. demand 332,809 380 
150 Nernst ine. £23 p.a.; pr. 24 X flat rate : 
Direct .. 66 32 355w. £11,500 2,000 Lg. Flat rate w. 11,800 “Resident eng. E. Silk 381 
rebates 
.c. Direct & 3,100 2,548 £115,600 oe Lye. pr. 144 4... Max. demand 
Om, 23 2 Bulk supply to Sale U.D.C. .. 382 
Direct 13 ° «e 25 are Electricity supplied by Rother Vale Col- 383 
68~,1-ph. 1,200 647 £81,135 43,633 79 are, 1,180 33=73 37,853 33° Lg. 6 & 3; pb. 1.93; Max. demand 904,960 — 384 
ire. pr. 3 & flat rate 
0 Direct 810 493 85 kw. £187,509 414,943 " 42=126 HP. PP 49,744 56 Lg. 7 & 3, or 53 w. free Max. dem., flat 449,189 Also 8. Margarets o./T., Hampton Wick, 385 
7 lamps: pr. 4 & 14 r. & 2-rate mtr, H ton ¢ 
0 Direct 1,070 650 110 kw, £70,281 T4= 524 27 cars 32,553 Ix. Lg.5 & 25" pr.241i,or Mar. demand 1,103,141 pg. and tr, are a. 386 
50—, 1-ph. 780 314 we £65,132 10,869 1 aie, 57=720 H.P. 8.773 19.2 Lg.7 & § ; pb. lg. Nernst | 2-rate, flat r., 427,793 387 
55 Nernst £2/5/6 a.; pr. 3to? & sl. scale 
Direct 342 170 140 Kw. £56,236 14,936 24 are, 113 ine.,) 26=49 18,353 9 Lg. 7 & 4,or6; Max. dem. tlat 205,032 388 
0 35 Nernst = _ ine. htg. or 23 rate & cont. 
60—,2-ph. 1,536 768 £66,670 63 are, 38 ine, 54=352 41,187 Lg.4; pb.ly.are £15, £124, Flat rate 765,191 389 
ine. 63s. p.a.: pr. 14 to 14 
.c. 1-ph., 2,050 990 £78,000 42,305 60 arc, 120 ine.) 22=48 H.P. See other 45,617 Lg. 4 to 3; pb. lg. are £20 Sliding seale 1,750,813 Le. and tr. 390 
& direct Table Poa. pr. 23 tr, 18 flat rate (1905) 
Direct . 1,650 869 £91,427 31,363 19 sre,6 ine,, 84=322 HP. See — 51,673 Lg. 6 to2 or 4;* pr. 2 to ne rate,orm. 1,210,209 | Tg. & tr Pb. Iz. are £252, ine. £21, 394 
0 Direct 1,900 726 250 Kw. £132,000 39,737 89 arc, 460 ine., 390 See other 52,279 L w.dis.; pb. lg. 3 & Flat rate 814,187 | Ter. 392 
8 Nernst _ Table (ex. tr.) 2; pr. 14 
Direct 50 5o 65 Kw. 2,000 1 are, 1=15 HLP. 2,375 Lg. 6; pb. lg. are £12; Flat rate 32,500 Lye & treo. 393 
: 100 Nernst _ } Nernst £2/17/6 p.a. 
>) Direet 105 80 175 Kw. £40,210 12,059 38 Nernst o=6) HP... 12,213 123 Lg. 7 & 3, or 54; pr. 4d & ve dem. & 93,719 | Energy transmitted from Weybridse to 394 
1, or 24 flat rate Wai at 2.500 v ” = 
0 . Direct 1,850 993 £78,397 are,53inc. 42=19 H.P.  42=798 BLP. 60,820 Lg. 6 & 3; pb. Ig.are £22 Max. demand 1,482,465 Ly, 395 
50—, 1-ph. 130 358 £44,591 18,500 5are, 900 inc. 20=180 24,875 Lg. 3, or 5; pb. lg. 3; Max. dem., 506,229 
12,000 rr, 2to 14 flat r. & scale 396 
50—, 2-ph. 150 75 5,810 5= 837) HP, 7,000 50 «Lg. 6 & 2, or 4; pr. 3 Max. dem., tat 71,545 Bulk supply Mials 
0 Direct 300 160 70 Kw. 4,871 261 inc, 6 16=96 HP. 8,103 23 Ly. 7 & 24; pb. Ig. 24; Max. demand 152,052 398 
-Direct 1,150 953 350 Kw. £09,521 13,710 81 are, 84 72=5134 HP. 30=900 HP. 54,432 25 Lg. 44 & 14, or 34; pr. 14 1,655,027 Ly. & tr. Pb. Ig. £15 p.a., two ares dusk 399 
2 Nernst as to 0.9; tr. 2 & ii. scale & cont toll 2 
Lph., 4,200 1g. 1,796 130 Kw. £837,093 91,849 382are, 131 inc, 201=-1,437 H.P. 160=4,000 298,504 Lg.Sw.dis; pb.lg. are £17, sl se, 6199445 fo dawn 400 
& direct 1,500 tr, 1,260 tr. inc.£4 p.a.; pr. 1 w.dis.; tr, 2Q-r.mr. & cont. oe 
) Direct 746 572 300 a.H. £73,011 35,284 39 are 95 = 564 53,316 Ly. 4; pb.lg.1} pr. 2 Sliding scale 619,483 401 
) Direct 800 450 100 Kw. 19,743 7=50 HP... 24=480 HP. 31,743 16 Lz. 7 3 or 5; pr. 44 & Max. demand 369,990 Le. & tr 0 
tr. 2 & flat rate - 402 
) Direct 380 202 45 kw. £66,243 19,998 =54 HP. 21,252 21 Lg. 7 & 3, or 54 (slot m., Max. demand 270,480 
inel.); & Hat rate mitted to Walton at 2,500 403 
) 394 258 65 £45,324 12,405 48are,105inc, 3=116 HP. 17,128 Lg. 5; pb. Ix. are3, Nernst | Flatrate with 969,398 40 
261 Nernst pr rebate : a 
Direct 400 132 23 KW. £36,000 12,000 31 are, 199ine., 15=90 16,000 Lg. 43; ‘pb. Ig. 3; pr. 2. Flat rate 172,132 405 
2 121 Nernst approx. tol) 
Direct £5,000 . 406 
& Direct 286 221 105 Kw. £40,022 14,164 9 are, 500 ine, 20=914 itv. 18,251 16 Lg. 44°; pb.lg.4; pr.2to 1 ss 270,594 Or £8 per an. per KW. & 2d. per unit 407 
) 1,140 420 675 £82,000 26,000 Sare 90=510 other 38,720 Lg. 5, 4,3; pr.1; tr.2.. Scale & flat Ly. and tr. 408 
Table ex. tr. rate = 
) Direct 900 833 420kw. £101,171 54,542 140 are, 200 332 65,051 32 Lg. & 1; pb. Ig. are Mas. demand 443) 259 Bulk supply from N. Met. FE. P. 8. Co. 409 
ine. £20; pr. 14 to .58 
1-ph. 1,685 1,080 £132,881 82,435 are, 1,077 542 H.-P, ine. 101,167, 1827 Ly. 43 to 343 pb. lg. 23; Sliding scale) 369,998 
Direet 50 830 85 KW. £85,000 44,303 64—102 47.363 l4 Ly. 7, 4, & 2; pr. 1i. Max. demand 424,973 au 
~ 25 132 £40,869 14,000 Ly. 73 pr. 3 Flat vate 107.278 aie 
 Direet 565 512 88 kw. £77 26,318 arc, 796 inc, 49— Ho 36,400 10 Lz. 63 (hotels 4); pr. 3... Flat rate with 628.181 1 
discount 413 
Direct 200 110 £12,000 48 ares, 120 18=49 9,000 Lg. 34; pb. Ig. 35 pr. Flat rate 40,000 12 in series on 480 414 
Direct 90 65 20 KW. for £9,700 3,600 6=24 BP. 4,000 5 Lg. & 5; pr. Flat rate 36.227. Gas power 415 
5 hrs. 
100—, 1-ph. 1,175 424 £85,898 33,735 ,=2He. .. 33,800 Ly. 64; pred; hte. 2 Flat rate 193,784 Bink supply at 2,000 volts to L. & S. W. 416 
Direct 2,080 1,295 kw. £136,000 50,160 53 are, 38 ine. See other 64,382 Le. 5 & 2) pb. lx. are Max. demand 1,971,794 Data for 1903-4 417 
Table £2 a.; pr. 2&1; tr. 14 
c. 1-ph., 1,725 396 150 kw. £125,831 43,079 238=110 24—360 Bp. 54,015 Lg. 64 & 3; pr. 24 & 1; Max. demand 932,167 and tr.; old station A.c., new one 418 
& direct 1 Nernst tr. 2 to 1} & scale 
Direct 544 212 92 Kw. £25,452 10,472 35 are, 118 ine, 25= 1067 HP. 14,602 21 Ly. 4; pb. ly. are £15, Flat rate w.dis. 239.574 19 
ine. £3 p.a.; pr. 14 & contract rane 4 
Direst 538 292 69 Kw. £50,000 21,965 1l5are, 22 ine., 24=60 H.-P. 24,295 15 Lz. 6 w. dis.; pb. 1g. 3.75; Flat rate with 358513 0 
9 Nernst | pr. 3 w. dis. discounts 42 
Direct 675 350 100 Kw. £36,700 15,174 4 are, 650ine., 17=79 20=500 BP. 17,000 1% 5; pb. Ix. are £20 Max. demand, 393 438 Lg. &tr. Nernst £44, inc. £24 & £3.35, p.a. 
(eq.)31 Nernst) 5 pre 2; tr. & flat rate 
88—, 1 ph. 735 382 £44,412 27,052 75 are 29,107 Leg. 6&4; pr 3h Max. demand 422 
& flat rate 
Direct 1,860 $10 400 Kw, £120,611 50,820 76 ave, 8 ine. | 165 776 HP. 70,220 ll Lg. 7 & 14, or 43 to 34, ch, Max. demand 999,759 Pb. Ig. are £17 pra. 423 
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HAVE YOU ANY TROUBLE 


with your Motors and Generators ? 


Do you wish your - - 


ARMATURES re-wound or repaired ? 
MOTORS re-wound or converted ? 

LARGE ARMATURES repaired on site? 
GENERATORS re-wound for different 


voltages ? 


ELECTRIC LIFTS and HOISTS re= 


paired ? 


EXISTING PLANTS modernised ? 
Experienced Staff to superintend repairs and breakdowns. 


Workmen sent out at shortest notice. 


WESTERN ELECTRIC 


COMPANY 


Manufacture and Lay 


Ltd., AND 
dale Works, Hendon, and D. SANTONI & CO., Lio. ELECTRIC LIGHT. 


P.O. Hampstead. Telegrams ; ‘‘ Evergendos, London.” 


City Office: 171, QUEEN VICTORIA ST., LONDON, F.C. 
Tel. : 418 BANK & 2389 CENTRAL. Teleg: ‘‘ Relay, London.” 
Works: NORTH WOOLWICH, E. 

Tel. : 549 East. 


The Alba Works, 15-17, Beauchamp Street, 
Brooke Street, Holborn, LONDON, E.C. 


(4774 Central. 
416 Holborn. 


ctoria Street, Westminster. 


Vestminster. 


Tel,: ‘‘ Santochimo, London.” 


A.B.C. Code, 5th Edition. 


Telephone } } 


Telegrams: “ Everectus, London.” 


83 Westminster Tek 
| 
— = = 
= 
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A.B.C, Code, 5th Edition. 


{4774 Central. 


Tel. : 549 BAST. 


Telephone } 414 Holborn. 
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THE VICKERS-HALL SYSTEM OF TRAIN 
LIGHTING. 


sy an accidental substitution in our last issue we inserted a 
diagram of the Vickers-Hall single-battery system in place 
of the double-battery system. The correct diagram is now 
reproduced herewith. The differences consist mainly, of 
course, in the presence of the second battery, and the use of 


2,000 u.P. over 78 kilometres, but this is an exceptional _ case. 
So far as is known, British companies have not paid any attention 
to this matter in Bolivia. With the exception of the French 
machinery at Huanchaca, the electric installations are all of 
German origin. American houses are becoming interested. It is 
not sufficient to send catalogues; competent technical representa- 
tives who can supply approximate estimates and all necessary 
information might with advantage visit the country. The machines 
of most interest are the various classes of gas producer and oil 
motors, machines for the magnetic separation of ores, rock-boring 
machines, electric machinery for power transmission and lighting, 
electric mine hoists, &c., and ore concentrating machines. The 


Conlrolier Bon 


Output Aajsier 


WW 


KOTO 
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| HHO) 


Fic. 1.—Tue Vickers-Hatt System; DraGRaM OF CONNECTIONS. 


: double auto-switch in the controller-box. We trust that 
vith the aid of the half-tone illustration and the small 
‘iagrams, figs. 2 to 5, our readers were enabled to follow 
“ie argument without much difficulty. 


BUSINESS NOTES. 


Property Register.—Messrs. LeopoLD Farmer AND 
sons, 46, Gresham Street, London, E.C., are publishing monthly 
registers of factory premises to be let or sold. The June list, a 
copy of which is before us, contains a large selection of waterside 
und inland factory property in numerous districts. An interesting 
feature which should be mentioned is the inclusion at the front of 
the book of a list of the rates imposed in the different London 
ioroughs during the past year. In these times every manufacturer 
has to take a matter of such importance seriously into consideration 
when opening new premises. The contents of the list are brought 
up to date every month. 


Consular Notes.—Botivia.—The British Vice-Consul 

at Oruro, in a recent report, states that on the eastern and north- 
castern flanks of the great Bolivian tableland, the rivers that form 
‘he headwaters of the Amazon and River Plate systems offer great 
possibilities for the generation and transmission of electric power. 
To be of service in the principal mining centres this would mean 
‘ransmission over a distance varying from 50 to 120 miles. At the 
present moment considerable interest is being shown in this dir- 
ection, and one survey of the rivers and possible consumption of the 
power has been made. According to this survey, it is estimated 
that many thousands of horse-power are available, and that for the 
oines in the Oruro district the cost would be much less than that 

£ the power at presentinuse. To put this scheme on a practical 

basis more careful studies are needed, and a large expenditure of 
capital, for which the country is dependent on foreign investors. 
\t any rate, there is not the slightest doubt as to the existence of 
plenty of power at the distances mentioned: The Huanchaca 
ompany have already a hydro-electric transmission of some 


Huanchaca Co.’are puttingjupgayvery complete plant? for magnetic 
separation ‘of blende, pyrites and galena.w Another mining enter- 
prise is preparing a hydro-electric power transmission for running 
drills of the American “ box ” type. 

ARGENTINA.—The British Consul at Rosario, in a recent report, 
states that a Belgian company secured the concession for the con- 
struction of electric tramways for the Rosario municipality, and 
work is already well advanced. The length of line, including the 
present system of horse traction purchased by the Belgian company, 
which is to be electrified, will be about 55 miles. It is expected 
that the first section of the electric system will be working by the 
month of July next. The materials for this work are being sup- 
plied by the United States, Belgium and the United Kingdom ; the 
electric plant and steel poles from the United States, the rails from 
Belgium, and the boilers and some appliances from the United 
Kingdom. The contract with the Electric Light Co., established in 
Rosario, having expired, tenders are being asked for by the munici- 
pality for lighting the city by electricity. 

Prrvu.—The British Consul at Iquitos reports that a private com- 
pany has started the electric lighting of the town, and installations 
have been fixed in most of the important streets. All the plant has 
been imported from the United States. Wireless telegrapby is 
being put up in the River Pachieta, one of the affluents of the 
River Ucayali, the central station being at Puerto Bermudez, by 
which it is intended to bring Iquitos into direct communication 
with Lima. The work is being done through the agency of a 
German company. 


French Dynamo and Cable Works’ Extensions.— 
It is stated in the report of the Société Parisienne pour |’Industrie 
des Chemins de Fer et des Tramways Electriques, which was 
adopted at a meeting of the company on May 30th, that the 
directors are pursuing the policy of developing both transport 
schemes and other applications of electricity. In the case of the 
extension of the company’s operations to manufacturing at the 
Jeumont works in the Nord, it is pointed out that the results have 
fulfilled expectations, as orders have been received month by month 
to such an extent as to exceed the normal capacity of production. 
It has, therefore, been necessary to elaborate a scheme of enlarge- 
ment and transformation which will triplicate the output capabili- 
ties of the Jeumont works. At the side of the workshops a large 
central station is being built for the delivery of electrical energy 
to the industrial works in Maubeuge, Jeumont, Louvroil, &c., and 
contracts with large consumers have already been concluded, A 
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third establishment at Jeumont is a large cable factory which, in 
addition to ordinary customers, will supply cables for the Paris 
Metropolitan Railway and the various tramways and railways 
associated with the company. It is expected that the proximity of 
Belgium, where the company has considerable relations, will assure 
many orders for the Jeumont factory, especially as Belgium does 
not possess a factory producing cables. The concentration of elec- 
trical manufacturing works, a cable factory and a central station at 
Jeumont is to be followed by the formation of a subsidiary com- 
pany to which the three establishments are to be transferred. The 
Société Parisienne has a share capital of £2,000,000, and a dividend 
of 10s. per £10 fully-paid share has been declared for 1905. 


Bankruptcy Proceedings.—T. F. Rene.—Under the 
failure of Theodore Ferdinand Rene, electrical engineer, described 
as of 64, Catford Hill, lately carrying on business at 6, Snow Hill, 
and now or lately carrying on business at 9, Plum Tree Court, 
Farringdon Street, E.C., the first meeting of creditors was held on 
June 1st at the London Bankruptcy Court, before Mr. Walter Boyle, 
Deputy Official Receiver. The receiving order was made on May 
19th, upon the petition of Messrs. McKenna & Co., the act of bank- 
ruptcy cited being the failure of the debtor to comply with the 
requirements of a bankruptcy notice duly served upon him and 
which he unsuccessfully applied to have set aside. It appeared 
that the debtor resides at 58, Kensington Hall Gardens, the house 
being rented by his wife, who claims the furniture therein as her 
separate property, she having purchased it before their marriage. 
The debtor was not in attendance, and the chairman reported that 
an inspector from the department had attended at 64, Catford Hill, 
and had seen the debtor’s wife, who informed him that debtor was 
away on the Continent on the business of Rene, Ltd., but would 
probably return by June 6th. These premises were rented by the 
company, and the debtor had no property there of any kind. The 
chairman also read a letter from Messrs. Alfred Harris & Co., dated 
May 30th, stating that the debtor was out of England at present, 
but would shortly return and attend under the proceedings. The 
representative of Messrs. McKenna & Co., said his principals 
claimed under a judgment they had obtained against the debtor. 
He understood that the debtor had converted his business into a 
limited company, and had transferred the 4,000 shares to his wife. 
He did a French importing business, and was constantly in Paris 
for the company, of which he acted as managing director. The 
meeting was adjourned for a week, the debtor’s public examination 
being appointed for July 13th. 


Copper Stocks and Prices.—According to a_ report 
in the Financial Times, Mr. C. C. Turnbull, who presided at 
Birmingham on 31st ult., over the annual meeting of Allen 
Everitt & Sons, Ltd., metal rollers and tube -manufacturers, 
explained that they were unable to pay an ordinary dividend 
because of the abnormal increase in the price of all metals, and 
particularly tin and copper. Never in his experience of the copper 
trade, which extended over 40 years, had he known the production 
and consumption of the metal so absolutely balanced. There was 
practically no stock in America—certainly not more than from 
50,000 to 60,000 tons, representing about two months’ consumption. 
That was a very important matter, and the position of the 
European markets entirely depended upon how far copper might be 
set tice from the conditions in America and relief granted by 
increasing the production. Efforts had been made in certain 
directions to produce copper outside America, but they had not 
been very successful. During the last six years the total increase 
of copper in America represented 86 per cent., the production of 
the rest of the world during the same time represented only 14 per 
cent., so they would see how much they depended upon America 
for the conditions under which they lived. He thought they would 
see a change before long, and unless some of those speculations 
which they had seen before in the copper trade set in there was a 
prospect this year of a large supply—something like 750,000 tons. 
No one supposed 10 years ago that the production of copper would 
be trebled and the price more than doubled. 


Standard Templates for Pipe Flanges.—The Engin- 
eering Standards Committee has not only drawn up various lists 
of standards, but has, with a view of ensuring greater accuracy and 
interchangeability, introduced series of standard templates for tram- 
way, bull-headed and flat-bottomed rails, and for pipe flanges. 

It was felt that templates for pipe flanges could be manufactured 
more cheaply and accurately in quantities by proper machinery 
than by the old-fashioned way of making a single template at a 
time. The Committee, therefore, entered into an arrangement 
with Messrs. Joseph Sankey & Sons, Ltd., of Bilston, who have long 
been known in the electrical world for their accurate stamping of 
core disks for dynamo and motor construction, to manufacture 
commercial sets of standard pipe flange templates in large 
quantities. 

In order to ensure a high degree of accuracy in the commercial 
sets of templates, male templates were made with extreme care for 
all the sizes and drillings recommended in the Committee’s 
standard tables for pipe flanges (report No. 10), and all the com- 
mercial sets are carefully checked “against the verified standard set 
before being issued. Accuracy of drilling is thus ensured. 

The templates are made of thin steel plate painted over with 
aluminium paint, a small picce being cut out at the extremity of 
each centre line, so as to enable the fitter to see that the centre line 
of the template coincides with the centre line of his flange. 

In the interests of the engineering industry, it is desirable that 
the existence of these templates should be as widely known as 
possible, in order that full advantage may be taken of the standardi- 
sation the Committee has sought to eftect. 


To Fittings and Apparatus Manufacturers.—The 
Ipswich Electric Supply and Tramways Committee, in response to 
several requests from residents in the town, has decided to establish 
an installation department in connection with the electric supply 
undertaking. The chief engineer will be glad to receive price lists 


‘of apparatus and fittings from those firms who have not already 


sent them. 


Rateau Exhaust Utilisation Turbine Plants.—The 
following contracts have recently been received by Mr. P. J. 
MircHEtL, of London :— 

For the Powell Duffryn Steam Coal Co., Ltd.—Onee500-kw. three-phase turbo. 
alternator, condensing plant, pipework and water-type accumulator. 

For the Sneyd Collieries, Ltd., Burslem.—One 500-kw. three-phase turho- 
alternator, condensing plant, pipework and water-type accumulator. 

For the Tredegar Iron and Coal Co., Ltd.—One 250-kw. three-phase turbo. 
alternator, pipework and water-type accumulator. 

For the Steel Company of Scotland, Newton, near Glasgow.—One 450-xw, 
continuous current turbo-generator. (Repeat order.) 


About a Clyde Contract.—At a meeting of the Clyde 
Navigation Trustees on Tuesday, consideration was given to a letter 
received from Messrs. W. C. Martin & Co., who had secured the con- 
tract in July last for the electric lighting of the Outer Basin, Clyde- 
bank Dock, stating that, owing to the rise of prices of material 
during the period they had been awaiting instructions from the 
engineers to commence, the quotations had been withdrawn, and 
they could not proceed with the contract unless at an increase 
-of 10 per cent. The trustees considered they were entitled to hold 
Messrs. Martin to their contract, and it was decided to communicate 
this decision to them. 


Electricity in Smelting Works.—lIn its annual report 
the ENGLIsH Crown SPELTER Co., Lrp., after announcing a 174 
per cent. dividend for the year, says that considerable alterations in 
the works are being carried out, more particularly in the clay and 
calcining departments, and the motive-power is in process of being 
altered to electricity. ‘These alterations, it is anticipated, will result 
in considerable economies. 


Catalogues and Lists.—The Brush Budyet for May 
contains illustrated notices of the Brush Co.’s rolling stock, a 
switchboard for Wemyss, overhead equipment supplied for a com- 
plicated corner at Aston, a 300-Kw. engine and dynamo supplied to 
the Dunlop Rubber Co., &c. Some interesting notes on the survival 
and progressive development of the Brush Co. are reprinted, and 
the old London works (an 1892 print) are shown pictorially in close 
proximity to a view of the great works as they exist to-day at 
Loughborough. 

Mr. Jonn Warts, 63, Queen Victoria Street, E.C., and Sheffield. 
—Priced circular of foot-rule knives, engineers’ knives, &c., suitable 
for advertising purposes. 

Messrs. Ernest F. Moy, Lrp., Greenland Place, Camden Town, 
N.W.—New list (No. 11) illustrating and pricing numerous screws, 
bolts, nuts, washers, &c. In the compilation of this list reference 
numbers are given to the various lengths and sizes of screws with 
three different styles of heads in British Association standard 
threads; this system has been in vogue at the firm's works fur many 
years, and it is now published in the hope that customers will find 
it convenient when ordering, and also for use in their stores and 
drawing offices. The first figure in any number denotes the B.A. 
size; and the second and third figures give the key to the style of 
head and length. A table of prices appears at the foot of each 
page below the numerous full-size illustrations. 

Messrs. SteEMENS Bros. & Co., Ltp , Westminster.—Price sheet 
No. 15 C showing and describing the tantalum lamps, the tantalum 
“Sun” lamp, and accessories for standard lamps, and tabulating 
the recently reduced prices. 

Messrs. Fank, StapELMANN & Co., Lrp., Farringdon Road, 
E.C.—Circular announcing reduced prices of electric fans for the 
current season. The “ Polar” revolving pedestal fan and electric 
motor fans are shown. 

Messrs. Exxiorr Bros., Lewisham.—Pamphlet No. 8.I. 66 
particuiarising and pricing their electrical speed indicators. 

Messrs. Mavor & Coutson, Ltp., Glasgow.—The firm’s June 
date card gives data recording a month’s cutting with a “ Pick- 
Quick ” electric coal-cutter at a Lanarkshire colliery. 

THE SunpeAM Lamp Co., Lrp., Gateshead.—Set of neatly 
produced priced sheets of “Sunbeam Fans,” stating catalogue 
numbers, code words, diameters, pressures, prices and weights of 
various patterns for table, bracket, ship-cabin and railway carriage 
service; also battery fans, oscillating, revolving ceiling, slow- 
speed ceiling and cheap port-hole patterns, powerful box-blade type 
and others. Starting switches, regulators and spare parts are also 
set out in detail. 

The Epison & Swan Untrep Exectrric Licut Co., Lrp.—Two 
new publications, one being a well-arranged catalogue giving par- 
ticulars and illustrations of their various types of electric fans 
(battery, bracket, ceiling, cabin, port-hole, punkah, train and other 
fans), the other showing a number of their fancy flush pattern 
switch-plates, and stating prices of same. 

MASCHINENFABRIK OERLIKON (G. WutTHRICH), Oswaldestre 
House, London, W.C.—The company’s pamphlet No. 21 containing 
descriptions in German of a few of the most interesting turbine 
installations carried out by them, and some notes concerning a few 
of the sets that are now going through the shops. 

Srrmens Bros. Dynamo Works, Lrp., WEsTMINSTER, S.W.—We 
have received one of this company’s red binders for filing its priced 
publications. It is substantially made, and very convenient for 
reference purposes. It containsa contents card of this company’s 
scheme of price lists, and one copy of each of the following :— 
Price list No. 1a, continuous current generators.and motors; 32, 
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Lilliput arc lamps and accessories ; 3z, Siemens arc lamp carbons ; 
5p, switchboard instruments; 7a, vulcanised india-rubber wires and 
cables; 16, type EK. switchboard instruments; 17, fittings for 
Lilliput arc lamp. Provision is made for filing the further price 
sheets and lists which will be issued from time to time, and there is 
also room left on the contents card for such additions. List 1a deals 
with the medium-sized generators and motors made at Siemens’s 
Stafford Works and known as classes Fand G. All the data may 
be read across two pages, the outputs being on one side and the 
prices on the other. Suitable code words are provided. Hach 
class of machine has a section to itself, z.c., standard specification, 
outputs, prices, weights, dimensions, and spare parts. List 3B is a 
reprint of the September, 1905, price list of Lilliput arc lamps with 
altered prices; and a new type of Lilliput arc lamp for 3, 4 and 5 
amperes is shown. List 7a deals with vulcanised wires and cables 
nade at Woolwich Works; for convenience each size of cable is 
provided with a special code word. The company’s publicity 
epartment is to be congratulated upon the superior air with which 
-hese lists carry themselves; their general get-up, printing, and 
illustrations are all that could be desired. 

The Howarp AspHaLt TRovuGHING Co., Ltp.,. Trafford Park.— 
Yew catalogue (12 pp.) describing briefly their asphalt solid system. 
some excellent illustrations show how to lay the trough; some 
varticulars of standard sizes of troughing, also of suitable sizes for 
arious combinations of cables, are tabulated. A large number 
£ extracts from testimonials, and a list of the chief works and 
irms using the company’s products, are published. 

Messsrs. Ketvin & JAMES WHITE, LTD., 66, Victoria Street, S.W.— 
-amphlet relating to a new horizontal-scale portable wattmeter, 
vhich is used as a sub-standard for testing meters in various places, 
nceluding the B. of T. Laboratory. The movement is astatic, and 
he case of insulating material. 

THE GENERAL Exsctric Co., Lrp., London.—The company has 
-sued a circular announcing advances on the list prices in its bound 
atalogue and all pamphlets in circulation. 


Dissolutions and Liquidations, — Wesstrer 
RICAL ENGINEERING Co., Ltp.—Creditors must send particulars of 
ieir debts, &c., to the liquidator, Mr. W. M. Gray, District Bank 
‘hambers, Bradford, Yorks, by July 6th. 

RHODES ELEctTRIcAL PaRENT SynpicaTE, Ltp.—A meeting is to 
held at 70 and 71, Bishopsgate Street Within, E.C., on July 3rd, 
o hear an account of the winding up from the liquidator, Mr. 

Richard Salem. 

Jupp & StakEs, electrical engineers, Market Street, Wakefield. 

Messrs. G. W. Jubb and E. D. Stakes have dissolved partnership. 
Ir. Stakes will attend to debts. 


Trade Announcements, — Messrs. & Co., 
rp., of 7, Gt. Titchfield Street, Oxford Street, W., announce that 
\Ir. R. J. Lemmon has now ceased to have any connection with the 
rm. ‘The business will be carried on as heretofore under the same 
ard of directors, with the exception of Mr. Lemmon. 

Messrs. E. P. AttamM & Co. have appointed Messrs. Generators, 
\.td., of 79, Corporation Street, Manchester, their sole agents in 
‘,ancashire and the West Riding of Yorkshire, for the sale of their 

Premier” motor starters, regulators, ironclad switches and other 
<pecialities. Messrs. Generators hold a large stock. 

Mussrs. W. H. Davey & Co., electrical engineers, have opened 
‘usiness premises at 173, Uxbridge Road, Shepherd’s Bush, W. 


For Sale.—On June 12th Messrs. J. W. & Co. 
vill offer for sale by auction a quantity of electric light cure and 
clectro-therapeutic apparatus, light baths, &c. On June 19th 
\essrs. P. Huppieston & Co. will sell by auction the stock of 
an engineer and electrician at 31, Wilson Street, Finsbury, E.C. 
Some particulars appear among our advertisements to-day. 


Book Notices. — “ Sixteenth Annual Report of the 
Council” of the Institution of Mining Engineers. 

“arth in Collieries, with reference to the ‘Special Rules for 
the Installation and Use of Electricity.’” By Sydney F. Walker. 
Neweastle-on-Tyne: The Institution of Mining Engineers. 


LIGHTING and POWER NOTES. 


Accrington,—The Electricity Committee of the T.C. 
lias deeided to supply, on a four years’ agreement, energy to 
Messrs. Howard & Bullough’s works for motive power purposes at 
068d. per unit, the demand not to exceed 500 u.P., and the 
‘maximum consumption not to be less than 900,000 units per 


Amersham,—The R.D.C. has decided not to object to 
ihe application of the Uxbridge and District Electric Supply Co. 
for a prov. order enabling the latter to supply electricity to the 
parishes of Hedgerley, Hedgerley Dean, Iver, Beaconsfield, Seer 
Green and Penn. 


Barrow. — The past year’s working of the electrical 
undertaking shows a gross profit of £6,700, which is equal to some 
7 per cent. on the capital. The output increased by 80,000 units, 
or 10 per cent., despite trade depression. 


Batley.—The past year’s working of the municipal E.L. 
undertaking has resulted in a gross profit of £2,105 and a loss of £61. 
In the previous year the deficit was over £600. 


Belfast.—The following amended scale of charges, 
recommended by the city electrical engineer, has been approved 
by the Electricity Committee: Lighting, 4d. per unit, flat rate, and 
6d. and 13d. per unit, maximum demand system; power, 2d. per 
unit up to 10,000 units per quarter, 17d. per unit up to 20,000 and 
14d. per unit beyond ; on the maximum demand system of charging, 
an initial charge of 24d. per unit when the consumption exceeds 
2,000 units per quarter ; 2d. per unit when it exceeds 5,000 units ; 
1?d. per unit when it exceeds 10,000 units; and 14d. per 
unit when it exceeds 20,000 per quarter, with 1d. per unit 
for all in excess. A special reduced price of 1d. per unit 
for power purposes when the supply is controlled by a time switch. 
Stand-by supply: Minimum charge per annum of £6 10s. per Kw. 
The above prices are subject to a minimum charge of 20s. per annum 
‘for each meter installed. 


Birkenhead.—The Electricity Committee has decided 
to add the profit from the working of the electricity supply depart- 
ment during the past year, the amount being £2,110, to the renewal 
fund. 


Blackburn.—The revenue of the electricity department 
for the past year amounted to £29,947 and the gross profit to £15,571. 
After allowing for financial charges, a balance of £277 as against 
£251 in 1904-5 remained. The units sold forall purposes amounted 
to 3,331,460, compared with 3,129,215 in the previous year. 
Recently the rates for both lighting and power were considerably 
reduced and meter rents abolished, while financial charges have 
increased by about £1,000, and these causes have led to the 
small balance. 


Bootle.—The report and annual accounts of the electrical 
undertaking show that 2,292,974 units were sold, as compared with 
2,349,573 in 1904-5 ; 74,123 equivalent 8-c.p. lamps were connected, 
as compared with 62,974 in the previous year. The revenue 
amounted to £16,621, and expenditure to £7,289, leaving a balance 
of £9,332. Including the previous year’s balance brought forward, 
the net revenue amounted to £9,410, out of which £6,889 was set 
aside for financial charges, £1,510 for renewals, and £1,000 for the 
relief of the rates. The Bootle undertaking has a reputation for 
economical working, and the total working costs at 7d. per unit are 
very creditable to the borough electrical engineer, Mr. T. D. 
Clothier, who also deserves to be congratulated on the exceptionally 
comprehensive and instructive report which he issues, and to which 
we hope to refer at some length in a future issue. 


Continental Notes.—Itaty.—A concession has been 
granted by the authorities of the province of Turin to put down a 
plant to utilise the water power of the River Chisone at St. Second 
di Pinerolo, in the generation of electrical energy for lighting and 
power purposes. 

France.—La Société Parisienne pour l’Industrie des Chemins de 
Fer et des Tramways Electriques is erecting a large electricity 
generating station at Jeumont (Nord) for the supply of electric 
energy for power purposes at the ironworks at Maubeuge, Jeumont 
and Louvroil. 

It is reported. that the electric lighting companies operating 
in the six districts of Paris have agreed to make a joint 
proposal to the municipal council for the supply of electricity on 
the expiration of their concessions. In case the offer should be 
accepted, the companies propose to form a new company with a 
share capital of £1,000,000, which would assume the position of 
contractor to the city and to consumers, while the old companies 
would, in future, limit their activity to the production and delivery 
of electrical energy for the account of the new company. The 
existing companies would take over shares in the new concern in 
proportion to their production at present, so that the Compagnie 
Parisienne de l’Air Comprimé as the largest producer would hold 
the largest number of shares, and the supply of energy by the old 
companies to the new would also be arranged in the same propor- 
tion. It is proposed that the duration of the new company shall 
be for a period of 20 years. The scale of charges suggested under 
the scheme is at the rate of 5 centimes per hectowatt-hour 
for the city, 7 centimes for supply to subscribers, and 34 
centimes for power purposes. It is intended to pay over to 
the city 10 per cent. of the gross receipts up to £1,200,000, and an 
extra 24 per cent. for each further sum of £200,000, up to 20 per 
cent. with receipts amounting to from £1,800,000 to £2,000,000. 

The prices set forth represent a reduction over existing rates, and 
are expected to considerably promote the consumption of energy. 
As, however, the works of the existing companies will pass into the 
possession of the city on the expiration of 10 years, they will not 
be able to carry out extensions, and it is, therefore, contemplated 
to entrust the comparatively new Société Parisienne d’Electricité 
with the supply of that portion of the demand which the old works 
will not be able to meet. 


Croydon,—The T.C. has applied to the L.G.B. for a loan 
of £22,830 for electricity purposes. 


Dalkeith.—The Electricity Supply Corporation has inti- 
mated a reduction in the price of electricity to 44d. per unit, with 
a special discount of 10 per cent. to consumers using the electric 
light throughout their premises. 


Dover.—The Electricity Sub-committee recommends that 
the Corporation join six other Kent authorities in opposing the 
Kent Electricity Power Bill, the expenses to be divided. 


Dudley.—The T.C. has been recommended to charge 
users of eriergy for power and heating, 1d. per unit for 22 hours per © 
day, and 6d. per unit for the hours of heavy load. 
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Dundee.—The T.C. is to temporise with its electricity 
works problem. An additional engine of 1,250 is to be installed 
to meet increasing requirements, and meantime a Committee 
will deliberate over the new station which will be required. -A 
surplus of £7,000 for the past year has enabled the rate for lighting 
to be reduced from 4d. to 34d. per unit. 


Farnworth.—The application of the U.D.C. for a loan 
of £5,000 for E.L. purposes was the subject of a L.G.B. inquiry on 
May 3l1st. The clerk stated that the undertaking was established 
in September, 1901, and there had been a loss on it of £886. The 
progress of the undertaking, he added, had exceeded the anticipa- 
tions of the most sanguine. Mr. A. T. Holden contended that 
£726 spent for street lighting was expensive when compared with 
the gas bill. On behalf of the gas company, he argued that the 
increase of the rates from 2s. 11d. in the £ in 1900 to 4s. in 1905 
was largely attributable to the inconsiderate action of the Council 
in relation to electricity and tramways, and he asked the Inspector 
to consider whether, in granting the additional borrowing powers 
sought, the L.G.B. would be doing what was beneficial to the 
ratepayers generally, or only increasing a trading loss. The 
clerk replied that the loss on the undertaking represented a rate of 
less than $d. in the £, and the addition to the gas company’s rates 
only amounted to £5 4s. 6d. a year. 


Fenton.—The U.D.C. has asked Stoke T.C. to submit a 
draft agreement embodying all the terms upon which it is willing 
to supply energy to Fenton. 


Finchley.—Application is proposed to be made to the 
L.G.B. to borrow the sum of £12,000 for extensions present and 
future of the distribution system. 


Greenock,—The T.C. has decided to go on with the 
erection of a refuse destructor. in connection with a second elec- 
tricity generating station, and the offer of the Horsfall Co., Leeds, 
amounting to £14,315 has been accepted. The Scottish Secretary 
has agreed to an increased borrowing power of £50,000, making 
£150,000 in all for electricity purposes, but on the understanding 
that the Corporation proceeds with a provisional order not later 
than April next, for the consolidation of the town’s various acts and 
to increase its rating powers in some departments. 


Grimsby.—The Corporation E.L. Committee has decided 
to apply to the B. of T. fora prov. order to enable it to supply 
electrical energy to Immingham, where extensive dock stores and 
warehouses are being erected. 


Hastings.—On June Ist a L.G.B. inquiry was held into 
the Corporation’s application for a loan of £563 for electric lighting 
in certain streets, it being proposed to replace 26 gas lamps and one 
electric lamp in one street with 11 Oliver flame lamps. The 
Inspector asked why the highest price in the country was charged 
for the present electric lamps, while for the new ones the Council 
was coming down to practically the lowest figure. He further 
questioned the necessity for the change. 

The T.C. has decided to apply to the L.G.B. for a loan of £8,760 
for the extension of the plant at the electricity works. The principal 
items »re £5,418 for a 750-Kw. steam turbine and condensing plant, 
£772 for a boiler, and £538 for a switchboard. 


Lancaster.—The revenue of the electricity department 
last year was £9,203, as compared with £9,146 in 1904-5; the 
net profit was £1,017, against £585; and this has been carried 
to the reserve fund, which stands at £5,844. The sale of energy 
for lighting, shows an increase of 6°7 per cent., but there was a 
decrease in the receipts, owing to the reduction of the price from 
5d.to 44d. per unit. The sale of energy for power has increased 
52°3 per cent., and to the tramways by 8°9 per cent. The total 
capital expenditure is £62,290. 


Leeds.—The gross profits on the electrical undertaking 
for the year ended March 31st last amounted to £62,455, as against 
£56,052 in the previous year. 


Leigh (Lanes.).—The past year’s working of the muni- 
cipal electricity undertaking has resulted in a gross profit of £249 
and a net profit of £52. 


returns of the electrical 
undertaking for the 12 months ending March 31st last, show that 
the capital outlay up to the date mentioned was £250,501. Of this 
amount £28,760 was spent during the 12 months under review. 
The net result of the year’s working was a gross profit of £13,985, 
and an increase in the units sold from 3,425,153 to 4,046,205, made 
up as follows :—382,880 at 8d., 212,491 at 6d., 2,193,635 at 1d., 
1,257,197 at nine-tenths of 1d., producing an income of £381,595. 
Compared with the previous 12 months the income has increased 
by £1,648, and the expenditure by £2,499. That the income has 
not increased proportionately is due to the large reduction in the 
charges for electricity made during the year. After deducting 
financial charges, there remained £1,988 net profit, as against 
£5,845 in 1904-5. The depreciation and renewal fund amounted 
to £19,026 on March 31st. Application is to be made to the 
L.C.C. for sanction to borrow £10,500 for mains extensions. 

BrrmonpsEy.—At the meeting of the Borough Council on 
Tuesday evening, the Electricity and Street Lighting Committee 
submitted estimates of income and expenditure for the year ending 
March 31st, 1907, together with a statement showing the results of 
the last 12 months’ working. The total quantity sold was 1,564,462 


units, as against 932,099. for the preceding year. Of these 387,183 
units were for private lighting at an average price of 3°4d. per unit, 
The total amount sold for power purposes to private consumers was 
659,064 units at an average price of 1:47d. per unit. For street 
lighting 361,662 units were supplied. It was proposed to make 
the charge for street lighting for the past year 2}d. per unit, and to 
apply the sum of £449 in aid of the rates. On the revenue account 
there was a gross profit of £7,906, and this it was proposed to allocate 
as follows:—Carry forward to revenue account, £1,010; and to net 
revenue account, £6,896. Dealing with the net revenue account, a 
balance of £3,000 remains on the year's working, after redemption 
of debt and repayment of interest, and this sum it was pro- 
posed to transfer to the reserve fund account. The generation 
cost for the past year was °67d. per unit, as against 1°16d. per unit 
for the previous year. It was further proposed that a revised fiat 
rate of 3#d. per unit should be charged for lighting. All the 
proposals were adopted. 

The Electrical Committee was also authorised by the Borough 


- Council to arrange special terms for the supply of energy to the 


Tilbury Contracting and Dredging Co., and the South-Eastern and 
Chatham Railway Co. Application is to be made to the London 
County Council for sanction to borrow £2,000 for extension of 
mains during the present year. 

HampstTEAD.— The revenue of the electrical undertaking for tlie 
year ending March 31st last, amounted to £70,147, as against 
£62,625 in the previous year; the gross profit was £40,467, as com- 
pared with £34,657, and after meeting financial charges there 
remained £13,159, as against £9,182. The depreciation fund was 
up to the 10 per cent. limit allowed by the B. of T. 


Newark.—The T.C. has decided to apply to various 
electricity supply companies for terms on which they would supply 
electric light and power in the borough. 


Portishead.—The B. of T. having intimated that it 
proposed to revoke the Clevedon, Portishead and Long Ashton E.L. 
order, the promoters have asked the U.D.C. to appeal to the B. of T. 
to defer taking this step, expressing a hope that at the end of 
June a definite arrangement would be made to carry the order 
through. The Council on May 30th decided to take no steps in the 
matter. 


Sunderland,—During the year ended March 31st last 
the total expenditure of the electricity department was £26,560, 
and the total revenue £47,964, leaving a gross profit of £21,404. 
Of the gross profit, interest absorbs £10,063, and £9,912 is required 
for the sinking fund, leaving a net profit of £1,429. The net profit 
since 1895 has been £7,644, and the net deficit £3,069, leaving a 
balance of £4,575 to be carried to the renewal fund. The equivalent 
number of 8-c.P. lamps connected was 367,893; the number of 
units sold was 6,159,954, as against 4,772,913 during the previous 
year, while the consumers increased from 1,041 to1,120. The capitai 
expenditure per Kw. amounted to £51'8, the average for municipal 
undertakings throughout the kingdom being £79°1. The works 
cost per unit sold was 0°736d. as against 0°851d., and the total 
engineering cost 1°005d. as against 1°154d. Including financial 
charges, the total cost amounted to 1°784d. per unit sold as against 
2°083d. 


Tunbridge Wells.—Instead of the present sliding scale 
of charges for energy, the T.C. has decided to adopt a flat rate of 
44d. per unit. 


Walsall.—On May 30th the L.G.B. held an inquiry 
into the application of the Corporation for sanction to borrow 
£13,000 for electrical purposes. There was no opposition. 


West Bromwich,—The annual report of the electrical 
department shows that the quantity of electricity generated during 
the past year was 2,011,636 units, against 1,631,326 units in 1904-5. 
The quantity of electricity sold was 1,655,927 units, compared with 
1,411,884, of which the Tramway Co. took 1,102,749 units, against 
976,126 units in the previous year. The gross profit for the year was 
£5,769, and the net profit £1,930. 


Wimbledon.—The 1L.G.B. is to be asked to sanction 
the borrowing by the T.C. of £20,650, being the estimated amount 
of capital expenditure upon mains, meters, transformers and sub- 
stations during the three years to end March 31st, 1909. 


Yorkshire Power.—The unreasonable position taken 
up at first by local authorities with regard to power companies 
supplying in their areas has been, in the last few years, considerably 
improved. Doubtless part of this modification is due to the unsuc- 
cessful financial results of local works; part to the fact that in 
many cases their power-using ratepayers, finding that they cannot 
get the benefit of the Power Co.’s supply in prohibited areas, 
have moved into districts where such a supply can be obtained 
without hindrance. The relationship of the Yorkshire Electric 
Power Co. with local authorities has always been of a friendly 
description, and it is interesting to note that the Power Co. has 
been given permission to supply in the areas of no fewer than seven 
local authorities. Some of the local authorities, however, do not 
see eye to eye in this matter. The Dewsbury Corporation some 
time ago refused its consent to the company to supply a colliery in 
its district, with the result that the colliery owners are now pro- 
viding their own generating plant. The Ossett Corporation, how- 
ever, has given its consent to the Power Co. to supply acolliery in its 
area. Which policy is more to the benefit of the district concerned, 
it is not difficult to say. 
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TRAMWAY and RAILWAY NOTES. 


Belfast.—The first annual report of the working of the 
Corporation tramways was presented to the Tramways and Elec- 
tricity Committee by the general manager, Mr. Andrew Nance, a 
fortnight or so ago. The total revenue for the 12 months was 
£137,480; working expenses amounted to £104,254, the gross profit 
being £33,226. The profit for the three months ended March 31st, 
1905 (£1,848), was added to this sum, bringing the gross profit up to 
£35,074. Atter meeting financial charges there was a deficiency of 
£7,371 on the year’s working. The system has, however, been in 
course of reconstruction from horse to electric traction during this 
period, and the services have been materially interfered with in 
consequence. <A total of 3,625,186 car-miles were run, of which 
1,681,929 were electric. The total number of passengers carried 
during the year was 30,133,027. 

The work of reconstruction was commenced on February 1st last 
year, and the complete system was opened to public traffic on 
December 5th, 1905. The length of single track is about 73 miles. 


Birkenhead. — The Tramways Committee intends to 
issue during the summer months special half-day through return 
tickets, available by ferry and tramcar, between Woodside and Upton 
Road, by what is called the Circle route, for 4d.; the electric tram- 
ways to take 3d. and the ferries 1d. 


Burton and Ashby.—The B. of T. inspection of the 
borough section of this light electric railway was conducted last 
week by Major Pringle, who traversed in a Corporation car the 
whole of the town tramway from Wellington Street terminus to its 
connection with the Midland Co.’s system, at the eastern boundary 
£ the borough, Bretby Lane, two miles from the centre of the 
‘own. The line, extending from Burton to Ashby, a distance of 
iearly 10 miles, will be opened on June 13th. 


Bury. — The Corporation Tramways accounts for last 
vear show that the total income was £39,969, and the amount 
carried to net revenue account was £19,779. The net profit was 
£3,348, of which £2,846 will be carried tothe reserve and deprecia- 
tion fund, and £500 to the reduction of rates. The total capital 
outlay on the system was £220,751. 


Canada.—Tur Canapran Pacrric Ramway.—lIt is 
reported at Winnipeg that this railway has acquired the use of the 
falls at Rat Portage and Kennebac Falls at Fort William, Ontario, 
and will use the water power to supply electricity on the line 
between Winnipeg and Fort William. 


Continental Notes.—ITaLy.—La Societa Belga-Italiano 
per la Costruzione della Tramvia Elettrica Salerno-Cava-Nocere- 
Scafati is the name of a company which has just been formed at 
Salerno with a capital of £120,000 to construct an electric tramway 
hetween the places named. 

Spain.—The Austro-Hungarian Consul at Madrid reports that a 
group of Catalonian capitalists proposes to construct an electric 
tramway between Casa Gomis and Tarrasa, Province of Barcelona. 
A waterfall is to be used for the production of energy for traction 
purposes. 

AustRIa.—The Austrian Minister of Railways has given his 
consent for the construction of a light electric railway in 
Bodenbach. The gauge of the railway will be 1 metre, and branches 
are to be built to Algersdorf and Rosawitz-Seldnitz. 

Germany.—The British Consul at Stettin reports that the 
Stettin Tramways Co. has a capital of M. 40,000,000 (£200,000). 
The receipts during last yearlamounted to M. 1,288,611 (£64,430) ; 
14,032,631 persons were carried, and the average takings per 
kilometre were 29°01 pf. (about 54d. per mile). A dividend of 
6} per cent. was declared. There are 344 miles of line now in 
use, 

Ernst Horstmann, of Bremen, has been granted a concession for 
an electric tramway from Landau vid Impflingen to Billegheim. 
Works of investigation are to be commenced next month. 

SwepeN.—The Swedish State Railways are about to execute 
very extensive tests on their lines in connection with the proposed 
adoption of electrical traction, in order to decide on what 
principles the Swedish Railways should be electrified. Besides 
other manufacturing companies, the Maschinenfabrik Oerlikon has 
been approached by the Swedish authorities on this subject, and the 
board of directors of the Swedish Railways proposes to start trials 
immediately with the Oerlikon system ; for this purpose a stretch 
of 3 km. between the Central Railway Station of Stockholm and 
‘Tomteboda is being equipped with an Oerlikon overhead contact 
line, and one of the electric motor-cars, and one of the locomotives 
are being equipped with the Oerlikon current collectors. 


Croydon.—The tramway system on Friday last came 
under complete Corporation control, the term of the B.E.T. Co. 
having expired at midnight. 


Dudley.—The Corporation is to make application to the 
Light Railway Commissioners for an order to amend the Dudley 
and District Light Railways Order, 1898, so as to give the Council 
further powers in reference to the borrowing of money, and the 
leasing of the tramways within the borough. 


Glasgow.—The following figures give the year’s returns 
of the Corporation electric tramways:—Average track mileaye 


open, 1533 miles; car-mileage 18,886,910, an increase-of 943,315 
miles ; traffic receipts £813,769, an increase of £57,288 ; passengers 
carried 208,058,348, an increase of 12,290,829. Since the beginning 
of Ji ory 1905, extensions amounting to 6? miles of route have been 
opened. 7 


India.— The Calcutta Tramways (Co. has com- 
menced a further extension of its system at Howrah.—IJndian 
Engineering. 


Lanarkshire.—The directors of the Lanarkshire Tram- 
ways purpose making an immediate start with the extension of 
their line from Blantyre to Cambuslang. The extension, including 
extra cars, is estimated to cost from £40,000 to £45,000, and the 
new line is expected to be ready for traffic in August. 


Lancaster,—The traffic revenue for last year was £5,237, 
against £4,508, an increase of £728. The expenditure was £5,293, 
or £331 more than last year. It has cost £330 to earn the increased 
revenue of £728. The net deficit was £3,144, against £3,180 last 
year, including £2,879 for interest and redemption. The capital 
expenditure to date is £39,307, and the amount of debt redeemed 
through the sinking fund is £4,422. The last returns show an 
increase of 13,441 passengers and £38 receipts. The Corporation 
is consulting with Mr. Clough, manager of Bury Corporation 
Tramways, as to future management. 


Leeds.—The report of the general manager (Mr. J. B. 
Hamilton) of the tramway undertaking for the past year shows 
that the gross receipts from all sources, with six extra days, 
amounted to £312,167, an increase of £13,933. The receipts per 
car-mile were 10°51d., as against 10°15d.; the car-miles amounted 
to 7,211,866. Under the heading of traffic expenses £83,977 was 
spent. General expenses accounted for £21,549. The amount paid 
in compensation amounted to £1,549, as against £2,071 in the pre- 
ceding year. The total charge for repairs and maintenance was 
£34,913, and the amount for renewals was £11,565. The cost of 
maintaining the power station was £15,959, as compared with 
£13,033. The total cost was £156,399. The gross profits amounted 
to £155,767. Of this £34,874 will be required for interest ; £36,921 
for sinking fund charges; for income-tax £3,293; and for reserve 
and renewal funds, £28,678. The balance of £52,000 it is proposed 
to transfer to the city fund for the relief of the rates. Last year the 
sum of £55,(00 was handed over to the city fund. The total 
mileage of track in use is 96 miles ; 13 miles are under construction. 
On the cars 69,634,126 passengers were carried. The average traffic 
revenue per car-mile was 10°38d., and the working expenses 5°49d. 


Leyton.—The B. of T. has forwarded to the U.D.C. 
sanction to raise a loan of £23,850 for the erection of car-sheds 
and repairing shops and electrical equipment. 


The Liverpool-Southport Line.— Between Liverpool 
and Southport nearly|70 trains a day are now run each way, indepen- 
dently of the service between Hall Road Station and Exchange, 
Liverpool. A few months ago the Overhead Railway was linked 
up at Seaforth, and five trains per day were run between Southport 
and Dingle. The experiment has been so satisfactory, that an 
hourly service has now been instituted. Trains are being run 
as far as Linacre Road, both from Exchange Station, and also from 
Dingle, the “ Overhead” terminus. Building operations alongside 
the line between Liverpool and Southport have in recent years pro- 
gressed to an enormous extent. The company are being pressed 
to erect two new stations, at Birkdale and Waterloo respectively. 

The work of electrifying the length of railway which connects 
the main line vid Marsh Lane Junction with Aintree, is being 
pushed on with a view to completing the work by July Ist. 
On this date a new local service, including the newly-electrified 
length named, will, according to present intentions, be opened for 
public traffic. 


London.—L.C.C.—At last week’s meeting there was a 
good deal of discussion regarding a recommendation of the High- 
ways Committee that the workmen’s fares on the Council's tram- 
ways from Victoria Station to Vauxhall, Lewisham, Catford, and 


’ Blackwall Lane and Woolwich Road, should be raised. Mr. Dew 


denounced the attitude of the Committee towards the workmen’s 
cars. He showed that the railway companies provided better 
facilities for the conveyance of workmen, and pointed out that the 
London United Tramways Co. did more for the workmen than the 
Council, offering a 16 and 14 miles return journey for 2d. All he 
asked was that the Council should apply to its own service the 
regulations and obligations which it endeavoured to force upon 
others. Lord Welby supported the Committee’s proposal, saying 
that while the Council was spending a large sum of money on re- 
construction, it was left with such a small margin that for a time 
at least it ought not to go below the fares proposed. Mr. J. W. 
Cleland, M.P., said that the Council was now pressing the South- 
Eastern Railway Co. to reduce their fares to 2d. from Catford to the 
City, and at the same time was demanding 3d. for the same journey 
on its tramways. In the end an amendment was carried by 53 to 
15 reverting to the old fare of 1d. single and 2d. return, the 14d. 
single and 3d. return for certain sections being abandoned. 

BatrersEa.—It is reported that the B.C. is petitioning the House 
of Lords against the L.C.C. (Tramways and Improvements) Bill in 
order to preserve a locus standi for resisting the attempt made in 
the Bill to give the County Council a right of appeal against any 
local authority vetoing a tramway scheme. The fear is that the 
County Council would force the.overhead system of tramway trac- 
tion upon Battersea, which insists upon the conduit. . 
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Rochdale.—At an inquest on Monday on James Eccles, 
a deaf old man of 80, who was knocked down by a Corporation 
tramcar and died from the injuries, the jury returned a verdict of 
accidental death, and exonerated the driver from blame. The 
deputy town clerk said that the Rochdale trams had been running 
four years and covered 21,000 miles a week, and this was the first 
accident that had terminated fatally. 


South Shields.—The Tramways Committee has decided 
to construct a short extended route in Boldon Lane and Hudson 
Street, Tyne Dock. The distance is only 680 yards, but the cost 
will be considerable—it was estimated originally at over £10,000— 
as the roadway will have to be lowered beneath two bridges. 


Sunderland.—The annual report of the Tramways Com- 
mittee was presented at the meeting on the 31st ult. The receipts 
during the past year were £67,847, representing 16,103,482 passen- 
gers carried, and 1,508,870 car-miles run. The sum of £327 was 
received for advertisements on cars, &c. Of the total passengers 
carried 12,688,591, or 78°9 per cent., paid 1d. fares. The expendi- 
ture in connection with the traffic was £17;511, and the total working 
expenses £38,738. After meeting this a balance‘of £29,437 was 
carried to the net revenue account. On March 31st last the out- 
standing loans were £242,499, and the loans repaid £43,346. The 
borough fund in aid of the rates stood at £3,541. 


Swindon.—A_ serious tramcar accident took place at 
Swindon on Friday last. A large double-deck car, carrying over 
70 passengers, was descending a steep incline when the driver found 
that the brakes were out of order, and at the bottom of the incline 
the car overturned. Four passengers were killed, and about 20 
injured. 


Tipton.—The Tramways Committee of the Dudley 
Corporation has issued a report in which it recommends that the 
plans of the Birmingham and Midland Tramways Joint Committee 
for the reconstruction of the Tipton tramways be approved, 
subject to certain conditions as to cost of reconstruction. 


U.S.A.—New York Srate.—A syndicate of Toronto 
capitalists is to build a new high-speed electric line between 
Rochester and Lockport in New York State, a distance of about 55 
miles, at a cost of $2,000,000. The contract for the construction 
has been given to Messrs. J. G. White & Co. of New York, and 
work is to commence immediately. 

Eleven persons were killed and 75 injured by the overturning 
of a tramcar at East Providence (R.I.) on Monday last. The car 
was of the open type, and carried 100 passengers at the time. 


Walsall.—The T.C. has been asked to sanction an 
important scheme of tramway improvement involving an expendi- 
ture of £38,000. The scheme provides for re-laying the greater 
portion of the line between Bloxwich and Pleck (4 miles) and sub- 
stituting a double line for the present single track. This will result 
in more expeditious and economical working of the section. An 
arrangement has been come to with the Birmingham and Midland 
Tramways Joint Committee, whereby inter-communication between 
Walsall and outlying places will be established, including Wednes- 
bury in one direction and Darlaston and Bilston in another, which 
will be a very great convenience. 


West Bromwich.—On May 31st Col. Yorke, B. of T. 
Inspector, held an inquiry.as to the cause of the tramway fatality 
on May 5th, when a child was run over by an electric car, and it 
took nearly half an hour to extricate the body from under the 
vehicle. The object of the inquiry was really to consider the 
question of life-guards on the cars, and the advisability of equip- 
ping them with hydraulic jacks. It was shown by the evidence 
that the trigger life-guards now in use on the cars were the best 
known, and the Inspector seemed to agree with this from the 
reports which the B. of T. had from time to time had before it. 
The question of the height of the gate of the life-guard in front of 
the car was raised, and it was pointed out that there were no 
detinite instructions on this point, but that it was usual for it to be 
from 4 to 6 in. off the ground. The Inspector said he would not 
recommend that the gate be higher than 6 in. With regard to the 
use of jacks, Mr. Conaty, traffic manager of the company, expressed 
the opinion that jacks did not save life, and would not have 
done so had they carried them in this particular case. At the con- 
clusion of the inquiry, the Inspector said he would have to make 
inquiries to see what the custom was in other towns before he 
made any recommendation as to the use of jacks. The Mayor of 
the borough, on behalf of the inhabitants, made a strong appeal to 
the company to place an hydraulic jack on each car. The 
Inspector said he would consider this appeal in making his report, 
but he had to bear in mind that any recommendation that was 
made with regard to the matter would affect not only West Brom- 
wich, but the country generally. 


Wigan-Blackpool,—aAt the meeting last week of the 
Southport Chamber of Commerce, Mr. 8. Hardman explained a 
scheme for constructing a railway across the Ribble, which would 
provide a shorter route for traffic from Wigan and towns south to 
Blackpool and the north, with a 1-hour journey between Man- 
chester and Blackpool. It would be necessary to tunnel under the 
estuary from Hundred End station on the Southport-Preston line, 
to Warton Bank, through Lytham, at a cost of about £600,000. 
Mr. Hardman suggested that if the tube were constructed the 
L. & Y. Railway Co. would continue their electric railway from 
Crossens (Southport) to Hundred End and Blackpool. The subject 
will be discussed at the next meeting. 


TELEGRAPH and TELEPHONE NOTES. 


Greece.—According to a report of the Austro-Hungarian 
Consul in Pireus, the Greek Government is at present making 
arrangements for the establishment of telephonic communication 
between Pirzeus, Athens and the chief towns of Thessaly. 


New Telegraph Offices.—The Portuguese Adminis- 
tration has informed the Burean International of the opening of new 
telegraph offices at Chaonde, Memba, Samuco and Lurio, in 
Mozambique. The German Administration has similarly announced 
the opening of new telegraph offices at Keetmanshoop, German 
South-East Africa, and Bonaheri, in Cameroon. The African Direct 
Telegraph Co. has opened new offices at Asaba and Onitsha, in 
Southern Nigeria. 


Newcastle.—The Newcastle and Gateshead Chamber of 
Commerce has received a letter from the Postmaster-General ex- 
pressing regret that he is unable at present to depart from the 
decision not to continue the trunk wires of the underground 
telegraph cables to the north-eastern ports. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, 
Trinidad-Demerara (No.1.) .. eo Aug. 26, 1901.. ee 


Dominica-Martinique .. oe May7, 1902.. 
Reissa-Issa (Yemen) Camaran. ee Oct, 22, 
Cayenne-Pinheiro ee Aug. 18, 1902... 
Port Arthur-Chifu (Closed) Mar.7, 1904.. 
Tarifa-Tangier .. ee ee Jan. 18, 1904.. 

eb. 18, June 2 


Tangier-Cadiz .. 25 ae oe Feb. 
Cayenne-Paramaribo se April 20, 1: oe 


LANDLINES, 
Puerto-Barrios .. ee ee ee oe Aug. 28, 1902.. 
Bachkale-Deliman oe oe Feb. 12, 1906 .. 


Telephonitis.—The absurdity of some of the ideas 
regarding electricity which are harboured even by scientific men, is 
well illustrated by a statement attributed to a Dr. Wallbaum, of 
Berlin. He draws up a list of ailments to which telephone girls 
are subject, including headache, neuralgia, paralysis of the vocal 
cords, heart troubles, &c., and ascribes these troubles to the electric 
currents to which the operators are exposed. It may be true that 
these afflictions are endured by telephone operators—the telephone 
user also has his little worries—but it is ridiculous to suggest that 
in either case they are due to the influence of electric currents in 
any shape. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Dartford.—June 19th. 
general stores for one year for the Council. 
June Ist. 


Oils, meters, cut-outs, cable, 
See “ Official Notices” 


Erdington,—June 27th. Tramway overhead equipment 
for the U.D.C. See “ Official Notices ” to-day. 


Finchley.—June 11th. Water-softening plant for the 
U.D.C. electricity works. See “‘ Official Notices” May 25th. 


Finchley.—June 18th. Mains, network and joint boxes, 
&c., for the U.D.C. See “ Official Notices” to-day. 


Glasgow.—The trustees of the Clyde Navigation are to 
invite tenders for the following cranes required for the new 
Renfrew Dock :—25-ton electric derrick wharf crane; 12-ton 
electric overhead travelling crane; two 3-ton electric overhead 
travelling cranes; and a 7-ton electric overhead travelling crane. 


Luton.— June 15th. 
“ Official Notices” to-day. 


Manchester.—June 12th. Stores for the Electricity 


Committee. 


Manchester.—-June 19th. p.c. motors, motor-starters, 
meters, service cables, fuse boxes, bitumen and box compound, for 
the electricity department. Sce “ Official Notices” to-day. 


Nuneaton and Chilvers Coton.—June 12th. One 
200-kw. steam dynamo for the U.D.C. See “ Official Notices ” 
May 25th. 


Salford.—June 22nd. 
15 and 40 B.u.P.) for the Royal Technical Institute. 
Notices ” to-day. 


Cables for the Corporation. See 


Four direct-current motors (1, 
See “ Official 


The Council invites tenders for 


Shipley.—June 14th. 
Specifi- 


an electric light installation at the baths and workhouses. 


cations. from Electrical Engineer, Electricity Works, Dockfield, 
Shipley; (deposit £1 1s.).’ 
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Spain.—The municipal authorities of Zalamea la Real 
(province of Huelva) have just invited tenders for the concession 
for the‘electric lighting of the town. 


Stepney.—June 18th. Flame arc lamps and columns 
for the B.C.; also meters, demand indicators, and carbons. See 
two “ Official Notices ” to-day. 


Stoke-upon-Trent.—June 18th. Piping for the Elec- 
tricity Committee. See “ Official Notices” to-day. 


Wimbledon.—June 20th. 12 “ Flame” arc Jamps and 
columns for the Corporation. See “ Official Notices” June 1st. 


CLOSED. 


Accrington.—The Electricity Committee has accepted 
the tender of Messrs. Yates & Thom for steam raising machinery 
for the electricity works. 


Barnstaple.—The T.C. has received the following 
tenders for supplies to the electricity works :— 
CABLES. 


St. Helens Cable Co. .. «- (accepted) £337 
W.T. Henley’s Co., Ltd. .. 348 
British Insulated & Helsby Cables, Ltd. 345 


BituMen. 


W.H. Keys, Ltd. (accepted) £5 10s. per ton 
Roland, Carr & Co. ‘ee -. £5 18s. per ton 


Box Compounp. 
W. H. Keys, Ltd. .. (accepted) 4d. per lb. 
Roland, Carr & Co. .. ae 6d. per Ib. 
The tender of the British Thomson-Houston Co., Ltd., was 
accepted for meters, 5, 10 and 20 amperes. 


Belfast.—The Tramways and Electric Committee recom- 
mended that the contract for the boosters, battery, balancer and 
switchgear for the Fort William sub-station, be given to Messrs. 
Johnson & Phillips, at £2,108. 


Birkenhead.—The Borough Education Committee has 
accepted the tender of Messrs. Heaney & Co. for the installation 
of the E.L. at the Woodlands Schools, at £147. 


Croydon.—The T.C. has accepted the tender of Messrs. 
R. W. Blackwell & Co., Ltd., for the electrical equipment of -the 
Whitehorse Road tramways, at £604. 


Derby.—The T.C. has accepted the tender of Callender’s 
Cable & Construction Co., Ltd., for the supply of E.L. cable, at 
£662, and that of the Electric Tramways Equipment Co. for 
overhead material and pinion wheels. 


Glasgow.—The Corporation Telephone Department has 
secured the contract to connect the head office of the Clyde 
Navigation Trustees at Glasgow with their new works at Renfrew. 


Greenock.—The contract for the main switchboard and 
distributing boards required at the Berry Yard Sugar Refineries, 
has been placed with Messrs. Kelvin & James White, Ltd. 


Hardwicke Grange.—A contract for 108 L.S. 13 cells 
has been placed with the D.P. Battery Co., Ltd. 


Hull,—The Corporation Tramways Committee has 
accepted the following tenders :— 


Clayton, Sons & Co.—Two steel Lancashire boilers, £1,177. 
Harrison & Turner.—Altering condenser pipes, £157. 

E. Green & Son, Ltd.—Economiser, £500 5s. 

T. 'T. Vickers & Co.—Mechanical stokers, £270. 


Lanarkshire.—The Brush Electrical Engineering Co. 
has received an order from the Lanarkshire Tramways Co. (per 
B.T.-H. Co.) for six double-deck car bodies and six single-type 
trucks. 


B.C. has placed an order 
with the Underfeed Stoker Co.,; Ltd., for an additional stoker, 


at £217. 
BreRMONDSEY.—The B.C. has received the following tenders :— 


CONDENSER AND Tower, 


J.Child .. .. £2,295 C. Bradshaw (Mirrlees) £2,812 
Haste Pump Co... ae .. 2,805 Mather & Platt .. (Klein) 2,815 
Midland Engineering Co. .. 2,825 J. P. Hall & Sons (Balcke) 2,901 
Klein Engineering Co. « 39 Mirrlees Watson Co. .. -. 2,987 
Klein Barometric a w SS Willans & Robinson -. 2,958 
Cc, Bradshaw ie 2,625 J. P. Hall & Sons (Klein) 2,970 
1. Storey & Sons.. Richardsons, Westgarth & Co. 2,974 
C. Bradshaw... (Hall's) 2,690 | Balcke& Co. .. 001 
Mather «& Platt .. (Balcke) 2,782 Worthington Pump Co, -- 8,018 
J. P. Hall & Sons a -. 2,278 | W.H. Allen, Son & Co. -. 8,399 

(Bradshaw) 2,778 | Ledward & Beckett .. 8,514 

(Child’s) 2,791 


At Tuesday’s meeting of the B.C. the electrical engineer reported 
that Mr. J. Child’s tender was the lowest, but he was not a 
manufacturer of condensing plant and the condenser he submitted 
had a cooling surface of only 2,000 sq. ft., which, in his (the 
engineer’s) opinion, was not sufficient. The Haste Pump Co.’s 
tender was also for a condenser of only 2,000 sq. ft. The Midland 


Engineering Co. were manufacturers of cooling towers but not of 
condensing plant. As the condensing plant was by far the most 
important part of the contract, he would suggest the tender of 
a condensing plant manufacturer being accepted. The Klein 
Engineering Co.’s tender of £2,539 was next, but this tender was 
for a barometric condenser. Mr. Bradshaw’s tender was next, 
but he was not a manufacturer. Messrs. Storey & Co.’s tender of 
£2,635 complied with the specification and conditions with the 
exception that one motor drove both pumps. Finally the engineer 
suggested that the merits of Messrs. Klein’s tender and Messrs. 
I. Storey & Sons’ tender be considered. It was resolved to accept 
the tender of Messrs. I. Storey & Sons, at £2,635. 


880 YARDS OF By ‘25 By °125 CABLE. 


W.T.Glover& Co. .. (accepted) £534 
St. Helens Cable Co. 536 
W. T. Glover & Co. z (further quotation) 538 
Johnson & Phillips aa 544 
Callender’s Cable Co. .. 554 

ae (further quotation) 560 


Siemens Bros. & Co, .. ee 549 
British Insulated & Helsby Cables .. aa aa 555 


LowerinG GEARZTO ALL Arc LAMPs IN THE Boroven. 
Improved Electric Supplies, Ltd. .. a -. £314 


Johnson & Phillips 451 
Prestwich & Burt 504 
Veritys, Ltd. aa ine wa we 510 
London Electric Firm .. ee ae 525 
Reason-Manufacturing Co. .. oe ee ee 569 
Gilbert Arc Lamp Co. .. oe oe «« ee 586 
Marples, Leach & Co. .. 641 
North-Western Electric App. Co. .. 646 
General Electric Co... ee 696 
Gilbert Arc Lamp Co, .. ae 727 
R. Easton & Co. .. oe ee 1,71 


None of the tenders has been accepted, the Committee having 
arranged with the Improved Electric Supplies, Ltd., Messrs. 
Johnson & Phillips, and Veritys, Ltd., for a trial of their 
respective gear on the columns. é 


INSTALLATION oF ELectric LiGHT av THE RoTHERHITHE Barus. 


Salisbury Electrical Engineering Co. (accepted) £219 
Alliance Electrical Co., Ltd. .. as “e as 276 


Duncan, Watson & Co... we os ee 305 
Leo Sunderland & Co. .. aa 835 
E. P. Allam & Uo. “a 455 
A. W. Penrose & Co., Ltd. .. Py Pe a 541 


Leeds.— The Leeds Corporation recently decided to 
extend the plant at its electricity works by the adoption of steam 
turbines. After tenders had been invited for two 3,000-Kw. sets, 
a tour of inspection round the country was made, most of the more 
modern turbine stations being visited. The. Committee has now 
recommended the adoption of the Willans-Parsons type of turbine, 
with shrouded blades, and bas recommended the Council to place 
the complete contract, including the generator portion and the 
condensing plant, with Messrs. Willans & Robinson, Ltd., of Rugby. 


Rotherham.—The T.C. has accepted the tender of 
Messrs. Steel, Peech & Tozer, Ltd., for the supply of steel rails and 
tish-plates for the Whinney Hill tramways, at £852. 


Teddington.—The National Physical Laboratory, of 
Bushy House, Teddington, has placed an order for one battery of 
60 cells giving discharges of 3,000 amperes, and one battery of 56 
cells for lighting and power purposes, with Messrs. Pritchetts and 
Gold, Ltd., of Westminster. 


REVIEWS. 


Berechnung und Entwurf Elektrischer Maschinen und 
Anlagen fiir Studierende und Ingenieure. By Prov. Dr. 
F, NIETHAMMER. Stuttgart: Ferdinand Encke. Price 
M. 16. 


This book, dealing more especially with the design of 
switchboards and auxiliary apparatus, forms the third volume 
of a five-volume treatise, of which only Vol. I (on the design 
of direct-current generators and motors) has previously 
appeared, and which is to be completed within the next 2} 

ears. 

’ The space available enables the subject to be treated in 
much detail from a practical point of view, especially as a 
fairly complete theoretical acquaintance with it is assumed, 
and only short explanations of the reasons underlying the 
various practical applications are given. 

The bulk of the book is therefore occupied by descriptions, 
aided by admirable line drawings and photo-reproductions, of 
actual apparatus constructed by the leading German, Swiss 
and American firms, with occasional references to British 
makers. 

Chapter I gives a general description of switchboards and 
their installation ; Chapter II deals with the details of 
switches ; Chapters ITI and IV, with fuses and automatic 
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cut-outs ;_ Chapter V, with switchboard measuring instru- 
ments ; Chapter VI, with lightning arresters and other safety 
devices; Chapters VII, VIII and IX with regulating 
and starting resistances, whilst Chapter X describes miscel- 
Janeous apparatus such as electric brakes, current collecting 
gears, &c., and concludes with a useful set of tables giving 
approximate dimensions, weights and prices of the various 
types of switchboard apparatus, collected from the catalogues 
of the leading makers. 

The last 100. pages of this volume form an introduction 
to the succeeding volume, and contain a very complete collec- 
tion of data for the estimation of the cost of electrical in- 
stallations of the various classes. 

Of course only approximate prices, floor spaces, &c., can 
be given, and even these will be subject to considerable 
variation in accordance with the market fluctuations and local 
conditions, but the tables should prove useful as a rough 
guide, and the explanations accompanying them are usually 
sufficient to allow the probable variations to be estimated. 


La Separation LElectromayneétique et .Electrostatique des 
Minerals. By Destrr Korpa. Paris: L’Eelairage 
Electrique. 6 fr. 
By all interested in the separation of minerals, this little 

work of about 200 pages will be welcomed. After an intro- 

ductory chapter, the electrostatic systems of separating 
sulphur and minium, galena, and blende, &c., of Blake and 

Negreaneu, are dealt with. Several other types of apparatus 

are discussed, and the results of their working given. 

The next chapter deals with the electro-magnetic systems 
of Mechernich, Johnson, Wetterill, Knowles, King, &c. 
Capital illustrations of the machines are given, clearly 
showing the working parts where necessary. ’ 

The magnetic properties of minerals are next discussed, and 
the three chapters following are on the theory of the mag- 
netic separator. Here all the necessary theory is clearly 
given, and the student would be able to calculate the 
required forces after studying it. Then follow chapters 
on various installations and their practical results. The 
final chapter deals with paramagnetic substances generally. 

The book is nicely printed and well illustrated, and owing 
to the author’s great practical experience, should form a 
valuable addition to the literature bearing on this subject. 

The chapter dealing with the paramagnetic theories of 
Tyndall, Kelvin, Duhem, Weiss, Leduc, &c., is very 
interesting, but probably beyond the average reader. 

The index is, of course, rather scrappy, as in most French 
works. 


Transactions of the International Electrical Congress, St. 
Louis, 1904. Published under the care of the (ieneral 
Secretary and Treasurer, New York, 1905. 

The St. Louis Electrical Congress was remarkable for 
many unique features—for the excellence of its organisation, 
the wide scope of its deliberations, the cosmopolitan character 
of its membership, and not least for the high standard of 
the papers submitted for consideration ; it was but natural, 
therefore, that the record of its proceedings should itself be 
unique, constituting an invaluable epitome of the electrical 
epoch and a catholic review of the position attained in 
every branch of electrical science. The permanent com- 
mittee of organisation included most of the leading elec- 
trical engineers of the United States, and 29 official repre- 
sentatives were appointed by foreign governments to the 
Chamber of Delegates, while numerous scientific and tech- 
nical societies were officially represented at the Congress. 
The membership amounted to 2,053, and of these 719 
members attended ; 159 papers were read during the Con- 
gress week, September 12th to 17th, 1904, and the Transac- 
tions fill 2,844 pages. 

Obviously these papers, contributed by the most promi- 
nent men in the electrical world, were worthy of exceptional 
treatment; it was desirable that they should be made 
accessible to the whole of the profession in a permanent and 
convenient form, and it is most satisfactory to us to express 
the conviction that the three bulky volumes in which they 
have been embodied, together with the discussions, and; the 


proceedings of general meetings and of the Chamber of 
Delegates, are in every way worthy of fhe occasion. These 
volumes remain as permanent works of reference, without 
which no scientific library can be considered complete, and 
which will continue to exert a material influence upon elec- 
trical science for many years to come. 

Vol. I is appropriately provided with an excellent portrait 
plate showing the Government delegates to the Congress ; it 
contains the history of the inception and organisation of 
the Congress, and the proceedings at the general meetings, 
and the proceedings and report of the Chamber of Delegates, 
which recommended the appointment of international com- 
missions on units and standards. The remainder of the 
volume is devoted to the Transactions of Sec. A, on General 
Theory, and Sec. B, on General Applications. Vol. II con- 
tains the Transactions of Sec. C, Electro-chemistry ; Sec. D, 
Electric Power Transmission; and Sec. E, Electric Light 
and Distribution; and Vol. III deals with those of Sec. F, 
Electric Transportation; Sec. G, Electric Communication ; 
and Sec. H, Electro-Therapeutics, giving also the roll of 
members and a list of subscribers to the Transactions. As 
even a list of the contents would occupy a large space, and 
an adequate criticism of the same would fill many pages of 
the Enxcrrica, Review, we must content ourselves with 
brief reference to some of the more prominent features of 
the work. 

Prof. Barnes gave a valuable summary of the work done 
to date on the determination of the mechanical equivalent 
of heat, and concluded that its most probable value, mea- 
sured by electrical means, was 4°186 joules, in terms of the 
mean calorie. Many speakers agreed that the E.M.F. of the 
standard Clark cell was more nearly 1°433 than 1°434 volts. 
Messrs. Mordey and Hansard drew attention to the import- 
ance of eddy currents in transformer laminated cores. M. 
Nodon showed that aluminium electrodes in a solution of 
ammonium phosphate gave the best results as a rectifier, 
with an efficiency of 65 to 75 per cent. Mr. B. A. Behrend 
explained his method of testing alternators by circulating 
power within them, without errors due to inequality of 
magnetisation. Prof. 8S. P. Thompson showed how to calcu- 
late the dimensions of plunger electro-magnets. Messrs. 
Rosa, Lloyd and Reid, described tests demonstrating that 
induction meters were not greatly affected by the wave form 
or frequency of alternating currents. Numerous important 
papers were read on alternator design and parallel running, 
and on induction motors, among the last-mentioned being 
one by Mr. H. M. Hobart, and a complete treatise on the 
commutation of direct and alternating currents by Prof. 
Arnold and J. L. La Cour. 

(To be concluded.) 


— 


FORTHCOMING EVENTS. 


To-day’s Events (Friday, June 8th).—At8p.m. Physical Society. Mr. A. A.C. 
Swinton on “The Effect of Radium in Facilitating the Visible 
Electric Discharge in Vacuo.’’ Mr. J. Goold’s experiments with 
a vibrating steel plate, exhibited by Messrs. Newton & Co. Col. 
de Villamil on ‘‘ Fluid (liquid) Resistance.” 
At 9 p.m. Royal Institution. Prof. Sir James Dewar on ‘Studies on 
Charcoal and Liquid Air.” 


Saturday, June 9th.—I.E.E. (Leeds). Visit to Harrogate Electricity Works. 
Mcet Harrogate Railway Station at 3.15 p.m. 

Tuesday, June 12th.—Colliery Exhibition opens at the Agricultural Hail, 
London. 

Thursday, June 14th.—At 7 p.m. Finsbury echnical College. Junior Insti- 

“tution of Engineers. Lecture on ‘ Electric Oscillations and Wire- 

less Telegraphy,” by Mr. R. P. Howgrave-Graham. 

Tuesday, June 19th.—Municipal Electrical Association meetings commence. 


NOTES. 


Earth Return Currents in Towns.—The conclusions 
arrived at by a commission of the Verein von Gas und Wasserfuch- 
miinner, after an investigation of the above subject extending over 
two years, are given in a recent number of the Llektrotechnische 
Zeitschrift. The commission addressed inquiries on the subject to 
the authorities of the gas and water works in 113 German towns, 
and it also carried out experiments on its own account in certain of 
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these towns. In 15 of the towns electrolytic action had been 
noticed, and 48 specific cases were recorded. The first experiments 
for the commission were carried out at Elberfeld, and included the 
measurement of the potential difference (1) between the rails and 
the — pole of the dynamo, and (2) between the rails and a special 
carth connection near the supply station. Measurements of P.D. 
between rai's and gas and water pipes were also made all over the 
district. Currents were measured at certain selected points in the 
pipes. The average p.p. between points on the rails was found to 
ve 84 to 4 volts, whilst currents of 3 amperes were found in the 
pipes. Where pipes crossed one another, a passage of current 
usually occurred. Current passed out of the pipes over an extended 
area, but appeared to be most dense near the station. It was found 
that the return cables did not equalise the potential of the rails at 
the various return feeder connection points. By inserting adjust- 
able resistances in certain return cables an improvement in this 
respect was attained. A gas pipe lying close to the rails in the 
neighbourhood of one of the stations was found to be greatly 
oxidised over its whole surface. The oxide penetrated. the 
earth all round to a distance of 2 or more centimetres, and the 
iron surface itself was converted into a soft graphitic mass. A 
pipe lying below this one and crossing it was corroded at the 
crossing point. 

In 1904-5 similar experiments were carried out in Strasburg, in 
Dresden, and in Hamburg. In Strasburg the following results 
were obtained :—p.p. between rails and pipes in the vicinity of the 
station, 2°2 volts average (2°8 volts maximum), the pipes being posi- 
tive; P.D. between rails and pipes far from the station, 4 volts 
average and 11°5 volts maximum, the pipes being negative. The 
voltage drop in return feeders had various values up to 6°5 volts. 
The positive feeders were of the same section as the return feeders 
everywhere. The longest return feeder carried only about one- 
third as much current as the corresponding positive feeder, whilst the 
shortest return feeder carried as much as four times the current of 
the corresponding positive feeder. The introduction of a resistance 
into this shortest return feeder reduced the pP.D. between pipes 
and rails by about 50 per cent. at all points of the system. The 
rail joints were often found to be defective—causing, for instance, 
in many cases a 100 per cent. increase in resistance. Joints made 
by Dr. Goldschmidt’s Thermit welding process, however, were very 
satisfactory. 

In Dresden the power was supplied from two central stations, and 
around each station a region existed with voltage differences 
between rail and pipe of about three volts. Return feeders were 
in use, but these were of bare conductor laid in brick conduits, and 
were connected to the rails every 100 metres whenever they ran 
parallel to the rails. In this way they formed insignificant 
additions to the rail section, rather than actual return feeders. 

In Hamburg, where a compiete system of return feeders fitted 
with regulating resistances had recently been instelled, the maxi- 
mum voltage difference between rail and pipes was 1°5 volts (rail 
positive), and an average voltage difference of 4 volt existed in 
places where the pipe was positive. Before the re-arrangement of 
feeders, the maximum P.D. (pipe positive, in the neighhourhood of 
the station) was about 5 volts. 

Besides the above electrical measurements, some chemical and 
electro-chemical experiments were also carried out with a view to 
deciding how far other circumstances than the earth return 
currents were responsible for the decomposition noticed. The chief 


work of the commission, however, was confined to the return feeder , 


system, and to the existing voltage differences, and little was done 
in connection with the earth currents themselves. 


The Association of German Electrical Engineers.— 
The report presented at the annual conference of the Verband 
Deutscher Elektrotecbniker, which was held at Stuttgart on 
May 25th, 26th and 27th, stated that 19 societies, representing a 
total of 3,866 members, now belong to the Association. During the 
past year the Association carried out tests, with the support of the 
mining company, at the experimental ground at Gelsenkirchen, with 
)uildings and apparatus proof against the action of fire-damp. 
The tests contributed much information in regard to an extremely 
difficult matter, and will contribute towards the advancement of 
the employment of electricity in mining operations. In a report 
on fire prevention and electricity, Herr von Moltke, of Kiel, stated 
that the damages caused by fires due to electrical installations were 
largely over-estimated. They amounted to only 2 per cent. of the 
aggregate damages produced by fires, and had diminished, not- 
withstanding the extension of electrical installations. When the 
latter were carried out according to the regulations, they did not 
represent extraordinary danger from the fireman’s point of view, 
so that no grounds existed for the introduction of exceptional super- 
vision by the police authorities. Herr Lux, of Mannheim, pre- 
sented a paper on an apparatus for recording the speed of rotation 
and lack of uniformity in machines. The author arranged the 
Fransch speed recorde. for automatic registration, inasmuch as he 
connected with it a rotating photographic cylinder, and it was 
possible in this way to ascertain exactly the want of uniformity to 
10° more or less. A paper was also submitted by Herr Humann, 
of Mulheim, dealing with material constants for the breakdown of 
cables under heating effects. The conference terminated with visits 
of inspection which were paid to various works of interest in the 
district. 


The Taming of the Shrew.—To the bodily tired or 
the brain wearied electrical engineer we could hardly suggest a 
pleasanter way of spending an evening than at the Adelphi 
Theatre, where a capital all-round company gives nightly 
in a most spirited manner and with very picturesque sur- 
roundings the above comedy of the Immortal Bard. We forbear 
to mention for special praise any of the actors or actresses, for the 


cast is, as we have indicated, most evenly balanced. The part of 
Petruchio is adequately rendered by Mr. Oscar Asche ; Katharina, 
by Miss Lily Brayton; and Lucentio by Mr. Matheson Lang. 


Electric Shock Fatalities. — A workman, named 
Alexander Munro, employed at the Emily mine of the Arniston 
Coal Co., came in contact with a live wire when connecting the 
electric cable to a coal-cutting machine on May 29th, and received 
a shock from which he died shortly afterwards. 

The Daily Express says that on May 30th a man named Harrison 
was killed at Callender’s Cable and Construction Works, 
Belvedere. He had been employed in the high tension depart- 
ment for several years, and was engaged in testing operations when 
he received an electric shock which caused instant death. 


Overhead Wire Accident.—On Friday last, through a 
telephone wire falling across the overhead trolley wires at Lucan, 
a man and a girl received slight shocks, and a horse anda dog were 
killed. 


Perverted Technicalities.—What queer things the 
lay Press sometimes says about electrical matters, A Yorkshire 
daily recently spoke of writing off a certain sum for “ degenerators 
and transformers.” A Dundee paper said that distribution charges 
would be “higher with 6,000 volts prepaid than with the present 
system.” But a “Special for the Daily Mail” (Hull) excels in 
turgid gush anything that we have seen for along time. It deals 
with the Hull Tramways power station. 

““We must see how the mighty boilers are fed which work the 
stupendous engines” (300 kKw!). They are fed with coal by way of 
“troughs, at the bottom of which revolves a long screw, working on 
the same principle as the screw in a mincing machine ’—how apt 
a simile ! 

The dynamo is “to put it simply, in this case, a huge horseshoe 
magnet by means of which the electricity is generated ”—apt again, 
you see; hence the horse-power! Next the armature: “ The 
wonderful thing is that the revolutions of the copper-covered 
spindle of iron disks possess the power to intensify the electricity. 
By passing through coils round the magnet the electricity generated 
becomes more intensified still. By this time the electricity in the 
‘field’ has reached 450 u.p.; the ‘ field’ is saturated, and can hold 
no more. Thus it comes about that the current finds itself passing 
along cables to a great switchboard, where it is distributed by a 
simple but ingenious contrivance to other cables, which convey it 
to certain sections of the tram system, from which it is poured into 
the rails themselves.” 

“We might linger a long time describing the beautifully con- 
trived machinery which is employed in the distribution of the 
electricity from the receivers on the switchboard, and in dwelling 
upon the wonderful devices which have been invented to the end 
that it may be seen exactly how much power each dynamo is giving 
out”; but “we” don’t; “we” merely wrap up our pardonable 
ignorance in a cloud of ink, like a cuttle-fish. 

“With so agreeable and well-informed a cicerone as Mr. J. W—n 
[We spare his blushes—Eps.], the chief engineer of the tram 
system, it is easy to gather information concerning everything that 
the eye sees in a tour round the power station....” An oil 
filter becomes “an apparatus constructed for the special purpose of 
extracting oleaginous accumulations.” Presumably this kind of 
thing is good journalese. 


Fatality.—An inquest was held last week into the death 
of one Waring, aged 30, who died on Sunday from injuries received 
at the British Insulated & Helsby Cables, Ltd’s, works, at Prescot. 
Evidence showed that Waring was working in connection witha 
machine that was stripping a cable, when the brake and all its 
attachments became loose and struck him a blow behind the left ear, 
fracturing his skull. A verdict of ‘‘ Accidental death ” was returned. 


Appointments Vacant.—lInstructor in the ‘Drawing 
Office of the Mechanical Engineering Department at Battersea 
Polytechnic (£150 to £200); mains superintendent and general 
engineering assistant (£150), also installation department assistant 
and canvasser (£2), for Ipswich; station engineer for Woolwich 
(£180) ; assistant electrical engineer for Gibraltar (£200). 


Ivstitution and Lecture Notes. — Royau 
TuTl .—Last Friday evening. Prof. Henri Moissan lectured in 
Frencu on “L’Ebullition des Métaux.” In the course of his 
remarks, as we gather from the 7imes report, he “gave an account 
of the results he had obtained in the volatilisation of gold, copper, 
the metals of the platinum and iron groups, uranium, &c. The 
metals of the iron group were among those which were most 
refractory to distillation, but he found that all metals could be 
volatilised in the electric furnace in a few minutes provided a 
sufficiently heavy current were employed. At the high tempera- 
tures attained they dissolved carbon, which was changed into the 


_ graphitic state, and the vapour of all condensed unchanged, without 


indication of allotropic modification. Finally, Prof. Moissan 
applied the results of his work to the question of the heat of the sun, 
and concluded that none of his experiments necessitated the sup- 
position that the temperature of the sun’s surface exceeded 
3,500-4,000° C. In the course of the lecture, with the aid of a 
current of some 800 amperes at 110 volts, an experimental demon- 
stration was given of the volatilisation of gold, which was shown 
rising in violet fumes within a glass receiver, but a similar demon- 
stration of the volatilisation of copper remained incomplete, 
because the fuses gave way underacurrent which momentarily 
exceeded 1,000 amperes.” 

On Wednesday last week, Prof. J. H. Poynting delivered the 
“Robert Boyle” lecture before the Oxford University Junior 
Scientific Society, his subject being “The Pressure of Light.” 


— 
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Proposed Sheffield Section of the I.E.E.—There is 
a movement on foot in Sheffield with a view to forming a local 
section of the Institution of Electrical Engineers there. A com- 
mittee has been appointed to consider terms of a petition to the 
Council. The idea is that the section should serve Sheffield, North 
Derbyshire, South Yorkshire and Nottinghamshire. There were 
said to be from 100 to 120 members in the district. At the 
meeting which was held to get the idea into definite shape, there 
was a minority which expressed the view that the time was not yet 
ripe for opening a section in Sheffield, and a canvass of those 
interested was suggested. It was pointed out that Sheffield, 
Rotherham and Doncaster now contribute 52 members to the Leeds 
section, and these might be withdrawn if the Sheffield section were 
started. The Leeds attendance, as it is, is often only a small one. 
The members of the committee which is going into the matter 
further are :—Messrs. E. J. Marsh, H. E. Yerbury, A. J. Cridge, 
Scott-Anderson, A. D. Williamson, R. A. Hadfield, F. G. Ba'dwin, 
G. Young, H. O. Wraith, and G. E. M.Stone. Mr. Scott-Anderson, 
in the course of the discussion, considered that even if they failed 
to obtain a local section of the I.E.E., they ought to have an 
electrical society in Sheffield. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 

ements. 


ELEOTRIOAL Revinw vosted as to their mov 


Central Station Engineers.—At the monthly meeting 
of the Belfast Corporation on ist inst. a motion an the books to 
increase the salary of Mr. V. A. H. M’Cowkn, the city electrical 
engineer, from £700 to £1,000, by annual increases of £100, and the 
salary of his assistant from £275 to £350 per annum, was defeated 
by 16 votes to 14 votes. A motion to fix the salary of the city 
engineer at £800 per annum was ruled out of order. 

Mr. T. Rooks, city electrical engineer of Sydney, returned in 
April after a six months’ tour, during which he gathered up-to-date 
information concerning electrical applications in England, United 
States, Germany, India, &c. His conclusions are to be embodied in 
a report to the Council. A Press interview states Mr. Rooke as 
regarding the outlook in Australia in connection with electrical 
transmission as exceedingly hopeful. The Sydney City Council 
E.L. Committee proposed that Mr. J. DonoGHuE, who had been 
acting as city electrical engineer during Mr. Rooke’s absence, should 
have a bonus of £150 granted to him therefor. 

Mr. G. R. Spurr, who is leaving Ilford to take charge of the 
electricity department at Walthamstow, has been presented by the 
tramway and electricity staff with a silver salver as a token of 
respect. 

Mr. T. K. Hugesson, mains superintendent at Derby, having 
resigned through ill-health, Mr. E. G. Botsster has been appointed 
to succeed him. Mr. G. DEARLE has also been appointed assistant 
superintendent ; and Mr. Sipney Sovutu, as switchboard attendant. 

Mr. T. H. U. Auprince, the municipal electrical engineer of 
Shanghai, is at present home on nine months’ furlough from 
Shanghai, having journeyed vid@ San Francisco and New York, and 
visited several of the more important electrical undertakings in the 
States. When Mr. Aldridge took charge of the Shanghai depart- 
ment five years ago, the plant capacity was 500 Kw.; the plant 
installed at the beginning of next year, will aggregate 3,900 kw., 
including 1,500 kw. for traction. Lamp connections during the 
period have increased from 10,000 to 92,000 8 o.p. The load factor 
last year (without traction load) was 18°5 per cent. 

Mr. H. L. Dixon, who was recently appointed engineer and 
manager to the Leatherhead and District Electricity Co., Ltd., has 
now taken up his duties there. 


General,—In consequence of the recent change in the 
proprietorship of the Electrician, Mr. F. Cuartes is 
relinquishing the editorship on June 30th. Mr. Raphael joined 
tne staff of the Electrician in 1896, was appointed assistant editor a 
year later, and has been editor since the end of 1902. 

Messrs. Wallington, Jones & Co., of 13, Crutched Friars, London, 
E.C., who are making a speciality of complete isolated generating 
plants for light and power, have appointed Mr, LEonarp Statty- 
BRASS, late of the District Electric Co., Wolverhampton, to be 
manager of their electrical department. 


Obituary.—Mr. F. W. Wess, who was for so long the 
chief mechanical engineer of the London and North-Western Rail- 
way at Crewe—from which position he retired when his health 
broke down in 1902—passed away at Bournemouth last Monday. 

Mr. Wm. Cupwortn, the late chief engineer of the North- 
Eastern Railway, died on Tuesday. He was 90 years of age. 

The death has occurred suddenly of Mr. Joun Warp, formerly 
superintendent of the G.P.O. telegraph department at Bradford. 
He was in the service from 1859 until two years ago when he 
retired, his period having been extended two years beyond the age 
limit. He became superintendent in 1891, and was in charge when 
the telephone trunk service was taken over. He was in his sixty- 
foarth year. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


D.P. Battery Co., Ltd. (London) (44,084).—A memorandum 
of satisfaction to the further extent of £1,000 of first debentures dated October 
29th, 1901, securing £10,000, has been filed. 


South London Electric Supply Corporation, Ltd. (50,392). 
—This company’s annual return was filed on May 9th, when the entire capital 
of £325,000 in 65,000 shares of £5 each had been taken up and paid for in full. 
Mortgages and charges: Nil. 


Witney Electric Supply Co., Ltd. (62,336).—This company’s 
annual return, made up to April 9th, has been filed. 2,849 preference and 2,802 
ordinary shares have been taken up out of a nominal capital of £10,000 in 5,000 
preference and 5,000 ordinary shares of £leach. £1 per share has been called 
up on 4,651 shares, and £4,629 2s. 6d. has been received. £21 17s. 6d. remains 
in arrears. 1,000 shares are considered as fully paid. Mortgages and charges: 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
(Originally ‘* Uxbridge and District Development Syndicate, Ltd.’’)—This com- 
pany’s annual return was filed on April 21st, when 5,001 shares had been taken 
up out of a nominal capital of £50,000 in £5 shares. £5 per share has been 
called up on 4,956, and £24,780 has been received. £225 is considered as paid on 
45 shares. Mortgages and charges: £33,400. The original capital was £1,000, 
It was increased to £20,000 in 1900 and to £50,000 in 1905. 
——e memorandum of assoviation was filed (by order of the Court) on 
May 


Browett, Lindley & Co., Ltd. (63,128)—This company’s 
annual return was filed on April 12th, when 50,000 preference and 50,000 
ordinary shares had been taken up out of a nominal capital of £120,000 in 
60,000 preference and 60,000 ordinary shares of £leach. £1 per share has been 
called up on 42,000 preference and 23,478 ordinary, resulting in the receipt of 
£65,478. £34,522 is considered as paid on 8,000 preference and 26,522 ordinary, 
Mortgages and charges: £30,000 debenture stock. 


Beck & Moss, Ltd. (69,298).—This company’s annual return, 
made up to March 6th, has been filed. The entire capital of £2,500 in £1 
shares has been taken up. £525 has been received, and £1,975 is considered 
as paid. Mortgages and charges: £900. 


A. Reyrolle & Co., Ltd. (70,210).—This company’s annual 
return, made up to March 5th, has been filed. The entire capital of £20,000 
in 12,000 ordinary and 8,000 preference shares of £1 each has been taken up. 
£1 per share has been called up on 5,000 ordinary and 8,000 preference shares, 
resulting in the receipt of £12,800, leaving £200in arrears. £7,000 is considered 
as paid on 7,000 ordinary shares. Mortgages and charges: Nil. 


B. Thompson & Co., Ltd., Electrical and Mechanical 
Engineers, Frome (70,417).—Issue on May 4th of £750 44 per cent. debentures, 
part of series created March 3rd, 1905, to secure £2,000 charged on the com- 
pany’s undertaking and property, present and future, including unealled 
capital. No trustees. Previously issued of same series: £1,250. 


Aucklaud Electric Tramways Co., Ltd. (61,199).—Two mort- 
gages dated December 18th, 1905, supplemental to a trust deed of July 14th, 
1903, and to an acknowledgment of indebtedness dated December 8th, 1903, 
securing £285,100 debenture stock (the company having power to issue further 
debenture stock ranking pari passu up to an aggregate not exceeding the amount 
of the subscribed capital), were registered on May 17th by permission of the 
Court. Property mortgaged by deeds now registered: Certain tramway con- 
cessions and rights in Auckland, N.Z., and suburbs thereof. Trustees: Electric 
and General Investment Co., Ltd., 1-2, Great Winchester Street, E.C. 


Sherard Cowper-Coles & Co., Ltd. (67,136).—This company’s 
annual return, made up to December 31st last, was filed on May 21st. 6,856 
preference and 18,000 ordinary shares have been taken up out of a nominal 
capital of £25,600 in 18,000 ordinary and 7,000 preference shares of £1 each. 
£1 per share called up on 6,856 preference and 500 ordinary, resulting in the 
receipt of £7,356. £17,500 is considered as paid on 17,500 ordinary. Mortgages 
and charges: £6,500 debentures. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tue returns of the Blackpool undertaking 

Blackpool _—for the past year are, if anything, better than 

Municipal the excellent results of 1904-5. Although a 

Electricity | somewhat smaller revenue accrued, economies 

Supply. in working expenditure enabled a gross profit 

some £400 better than in 1904-5, to be earned ; 

and after meeting financial charges, a balance of over £6,000 

remained for disposal, as to £3,000 to the rates, £2,740 to reserve, 
and £380 for purchase of plant. 

Since 1894 the Blackpool undertaking has earned a balance of 
gross profit of £106,711, which, after meeting statutory charges, 
leaves the creditable sum of £21,075 as net profit. Of the latter 
sum, the ratepayers have appropriated some two-thirds, leaving some 
£6,000 of the balance to form, what we hope, is only the nucleus of 
a very necessary reserve fund. The prices charged for energy are: 
Private lighting, 6d., 5d. and 2d. per unit, maximum demand 
system ; power, 24d. to 14d; traction, 2d. to 1?d. per unit. 

An interesting feature in connection with the undertaking is the 
marked improvement in coal costs during the past few years, despite 
the increasing output, which is due largely to the adoption of con- 
densing and superheating plant. 


YEARLY CoaL CONSUMPTIONS AND CoaL Costs SINCE 1902. 


1902 ... 15,289 tons £7,867 2,262,516 units generated 
19038... 15,000 ,, £7,319 2,388,452 ,, 
1904... 14,869 ,, £7,202 2,570,890 ,, 
1905 ... 10,869 ,, £4,946 2,828,857 ,, ‘a 
1906... 9,987 , £4,520 3,154,325 ,, 
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In 1902 the coal cost per unit generated averaged ‘84d., it is now 
-34d., a reduction of $d. per unit, for which all credit is due to Mr. 
Charles Furness, the borough electrical and tramways engineer. 


GENERAL STATEMENT. 


For year ending March 3lst_ .... ach 1906. 1905. 
Yotal capital expended ... si “ee £188,155 £187,260 
Number of units sold— 
Private supply 1,093,661 1,086,272 
Public lighting 262,490 248,916 
Total number of units sold... 2,671,217 2,561,033 
Equivalent No. of 8-c.p. lamps connected _ 118,418 
a : 272 arc. 268 arc. 
Number of public lamps “ae ied 695 inc. 496 ine. 
\laximum load in Kw. ... 2,193 1,900 
iievenue account— 
Gross revenue £32,768 £32,857 
» expenditure ... ws aed £14,968 £15,453 
\verage inclusive price obtained per unit— 
Private supply 3°62d. 3°92d. 
Public lighting 5°15d.* 5°25d.* 
Traction nce 1°86d. 1°83d. 


* Includes interest and sinking fund on outlay on public lamps capital. 


REVENUE ACCOUNT FOR YEAR ENDING Marcu 3l1st, 1906. 
Gross revenue... £32,768 = 2°94d. per unit. 
Works and distribution costs 

(including public lighting) £11,920 = 1:07d, _ ,, 
Total working costs ... ee £14,968 = 1°34d.__,, 


Prorit STATEMENT FOR YEAR EnpinG Marcu 31st, 1906. 


Interest on loans and sinking fund... an £11,679 
Balance on year’s working 6,121 
Gross profit... £17,800 


CITY NOTES. 


West African Telegraph Co. 


HE meeting of this company was held on Thursday of last week 
: Electra House, E.C., the Marquess of 'l'weeddale presiding. 
‘The CHAIRMAN, in moving the adoption of the report (see ELEc- 
ricaL Review, June Ist), said that the gross income for the year 
-,owed an increase of £4,900 over the preceding year, being in 
iound figures £65,800. Owing to the interruptions of other 
 ompanies’ cables, under the African Cables Interruption Agreement 
they had benefited to the extent of £3,700, and a further increase 
rom their investments added to the general reserve fund £1,200. 
in consequence of a reduction in the loss on exchange due to the 
improvement in Portuguese currency, £2,800 had also been added 
iv the revenue. These increases totalled £7,700. Against this, 
liowever, they had to place £2,800 for a reduction in the receipts 
rom the South African Joint Purse and Portuguese traffic. Turning 
‘o the other side of the account, the expenses had increased by £800, 
and the cost of maintaining the cables was £3,400 more. The netresult 
on comparison with the two preceding years was £700 increase. The 
‘otal amount for distribution was £38,515, ‘and, after providing for 
ucome-tax, they had transferred £26,000 to the general reserve 
‘und, They now proposed to pay a final dividend for the year 
of 2 per cent., which, with the interim dividend, would absorb 
£4,600, leaving £1,500 to be carried forward, Their cables were 
n a satisfactory condition. The Boloma Biarso cable, which ran 
along the bed of the river, had been cut and taken in at a place 
called Boloma Point owing to the frequent interruptions, and 
since that had been done no interruption had occurred on that 
section. 
Sir J. Dentson Penver seconded the motion, and the report was 
adopted. 


Lisbon Electric Tramways 


TE report for 1905 shows a net profit of £91,742, which, with the 
lalance of £16,147 brought forward, gives a balance of £107,£89. 
£5,000 has been placed to depreciation, and £5,000 has been added 
io credit of exchange reserve. The directors recommend a dividend 
of 5 per cent. cnthe ordinary shares, leaving £17,356 to be carried 
‘orward, The passengers carried during the year were 40,065,125, 
in increase of 5,997,552, the gross revenue being 1,368,477 milreis, 
un increase of 177,451 milreis. Various extensions to the system 
have been opened for traffic, totalling 54 miles; the expenditure 
neurred in building these new lines is producing a good rate of 
uterest on the capital outlay. Many additions to the plant of the 
power station and to the rolling stock have been carried out, and 
‘onsiderable further expenditure is still necessary. ‘The company 
as already expended about £107,000 in this direction beyond its 
capital, and the board consider it necessary to make an increase of 
capital, It is proposed to create an additional 250,000 ordinary 
shares, of which 100,000 will shortly be issued. 


Anglo-Portuguese Telephone Co. 


THE report for 1905 states that by resolution of the extraordinary 
general meeting held last July the capital was increased to 
£100,000 by the creation of 25,000 new shares of £1 each, which 
were issued in November, and rank for dividend pari passw with 
the shares previously issued as from January 1st, 1906. The gross 
revenue amounted to £29,808, and gross profit to £12,284. The net 
profit was £9,702. But for the new method of dealing with sub- 
scriptions paid in advance, the net profits for 1905 would have 
been shown as £11,709, instead of £9,702. After payment 
of debenture interest, income-tax and the interim dividend 
declared November 16th, 1905 (representing part of the accu- 
mulated profits of previous years), there remains a disposable 
balance of £14,958. The directors recommend that £4,500 be 
appropriated to the payment of a final dividend of 6 per cent. 
for the year, that £5,000 be appropriated to the formation of a 
new reserve fund, and that there be carried forward a balance of 
£5,458, The rearrangement of capital and other accounts fore- 
shadowed in the last report has been successfully carried out during 
the year. Since the close of the year, a cable has been laid across 
the River Tagus, and the company’s lines are being extended 
30 kilometres to the town of Setubal and Cezimbra. The cost of 
this work and the capital outlay of the year have been defrayed 
without encroaching upon the invested funds of the company, 
which stand at £10,000. Since the commencement of this year 
there has been a further steady improvement in the business. 


Birmingham and Midland Tramways.—The report 
for 1905 states that the gross receipts, including £1,702 brought 
forward, were £118,344. After providing for expenses, including 
repairs and maintenance, £42,773 remains. Debenture interest 
and dividend on the 54 per cent. preference shares, amount to 
£23,912. A dividend on the preferred ordinary shares of 54 per 
cent. is recommended, carrying forward £573. <A further issue of 
stock is contemplated to discharge balances payable on contracts in 
connection with the reconstruction and equipment of lines and for 
other purposes. Receipts from the tramways have increased by 
£25,003. Interest and dividends received from investments amount 
to £24,564. 


Kalgoorlie Electric Power & Lighting Corporation. 
—The report for 1905, states that the plant generally continues to 
work satisfactorily, and is fully loaded. To meet the increased 
demand for power a further unit is being installed, which will: be 
in operation in August. The chairman visited Kalgoorlie last year, 
and since his return a new agrcement with the Kalgoorlie Electric 
Tramways has been concluded for an extended period on terms 
satisfactory to both parties. Other contracts have also been made, 
and there is good reason to expect that a load for the new unit will 
have been arranged by the time it is ready to+begin operating. 
The directors have been able to commence paying arrears of interest 
on the preferred shares. The payments made have cleared off all 
arrears up to September 30th, 1901. After paying £3,362 to the 
preference shareholders, also debenture interest and London 
expenses, and fully maintaining the plant out of revenue, there 
remains a profit and loss balance of £12,086. £6,750 of this is 
added to reserve for depreciation, and £5,336 is carried forward. 


Pulford Bros., Ltd.—The eighth annual meeting of 
this company was held at Liverpool, on Monday last week. Mr. 
Ege1ton G. Pulford, who presided, reported that the business 
during the past year had greatly increased, and that it had been 
found that the premises at present occupied had become inadequate 
for the volume of business done. Under these circumstances the 
directors had taken the premises next door, and were fitting them 
up as a showroom for fittings department, and additional offices 
and works, Resolutions declaring a dividend of 25 per cent., free 
of income-tax, for the year ended March 31st last, and carrying the 
balance of profit to reserve fund, were passed. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to:— 

Buenos Ayres Port and City Tramways, Ltd.—Scrip (fully and partly paid) for 
£200,000 6 per cent. first mortgage debenture stock. 

London Electric Supply Corporation.—F urther issue of 10,000 6 per cent. pre- 
ference shares of £5 each, fully paid. 

Also to allow the following securities to be quoted in the Official 
List :— 

Bombay Electric Supply and Tramways Co.—60,000 6 per cent. cumulative 
preference shares of £10 each, Nos. 15 to 60,000 and 119,987 to 120,000; and 
£600,000 44 per cent, debenture stock. 

The Committee has appointed a special settling day as under :— 


Wednesday, June 13th.—Calcutta Electric Supply Cerporation.—Further 
issue of £0,000 shares of £5 each £1 paid, Nos. 80,001 to 100,000. 


And has ordered the undermentioned securities to be quoted in 
the Official List :— 

Calcutta Electric Supply Corporation, Ltd.—Further issue of 20,000 shares of 
£5 each £1 paid, Nos. 80,001 to 100,000. 

Consolidated Electrical Co.—110,000 ordinary shares of £1 each fully paid, 
Nos. 1 to 110,000. 

Manila Electric Railroad and Lighting Corporation.—*+4,635,0C0 5 per cent. 
50-year First Lien and Collateral Trust Sinking Fund Gold Bonds of 1953, 
Nos. 1 to 4,635 for $1,000 each. 

National Telephone Co.—Further issue of £225,000 6 per cent. preferred 
stock and £225,000 deferred stock. 


Montreal Light, Heat and Power Co.—It is reported 
‘hat after paying all fixed charges and dividend there remains a 
surplus of $598,000 for the past year, as against $448,789 in the 
preceding year, 


i; 

| 
im 

r 
2). 
tal 
ill. 
802 | 
led 
ins 4 
es : 

6): 
en 
en i 
on i ; 
00. | 
y's 
000 
Jin é 
een 
of 
Ary i 
rm, 
£1 
red 
ual 
,000 | 
up. 
res, } 
red 
ical 
res, 
om- 
lled 
yrt- 
4th, 
903, 
unt 
the } 
trie 
856 
inal 
ach. 
the 4 2 
| 
| 
| 
} 


THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,489, Jum 8, 1906. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


. Fort- Receipts for | No. ; | Route 
Locality. night | the | of | Total todate. | miles 
ended. | fortnight. wks. | | open. 

£ | * | £ £* 
+Aberdeen .. | May 26 1,805 — 27 | 52 69,374 |— 180/14°4/ .. 
| "407 |\— 149| 2 407|— 149| 8 | .. 
Bath .. oe oo | 2,561 |+ 128) 22 15,377 | + 1,983 13 | .. 
Belfast June 1) 6,811 |+2,301 22 67,577 | +17,635 | 40 |+ 63 
Birkenhead .. 3 | 2,107 88; 9 9,576 + 234 /13°5/ .. 
{Blackburn .. | May 28 | 846 — 106 84 8,610 + 478) 135) .. 
Blackpool Corp. .. 1; 1,181 — 226 9 6,288 |— 20 (11°87; .. 

” —Fleetw’d June 2 781 — 59 | 22 6,360 | + 187/825) .. 
» Lytham May 529 — 73 80 6,244, + 540| 
Bolton --|June 4,067 |+ 188; 9 18,921 | + 26 1 
Bournemouth May 2,840 + 780/ | 18,551 + 3,955 7 
‘Bradford .. oul op - 20) 85,663 1,681 | 53 
Brighton .. June 1,813 |— 148 | 9 8,282 .. 
Bristol oo! 1} 9,821 |+ 221/.. oe oe 28'5| .. 
Brit. Elec. Trac. Co | | | 
Airdrie .. -»|May 25; 445 /+ 21 4,529 + 449/365) .. 
Barrow |» | 4,516 250 | 5:37) 
tBirmingham (City) ,, 25 | 10,695 — 812 | 4, | 109,150 | —6,171 14°5/ .. 
Birmingham (Mid.)} ,, 25 | 2,75@ |—1,007| ,, | 28,974 | — 8,229 
Dudley—Sto’rb’ge, 5, 25 | 1,605 95) | 16,845| + 125 /91-95) 
Gateshead... .. 4, 25 1,852 106/ 4, | 19,281|+ 954 /11-95| 
Gravesend, N’fleet| ,, 25 | 462 |+ 20] 4,407 | + 65) .. 
Greenock .. 25] 1,402 106 | 4, 12,677 | + 639 | 7-25| 
Hartlepool » 25) 68) » 6,451 | + 878) 6°72) 
Leamington 25 | 296/+ 205/ 4 | 2,977/+1,497| 3 | °: 
Merthyr .. » 25 | S89 i+ IL] 8,880|— 16] 29] .. 
{Metropolitan ,, 25 6,926 +2,800| 5, | 64,018 | +20,744| 92 | 
Middleton. . oo | 25 | i— 68] 6,487 | + 264) 85) ., 
Oldham — Ashton) ,, 25 1,166 |+ 55 | | 11,173| + 430/918] 
Peterborough ..| ,, 25| 292/— 12! 2,242 |— 157 | 5:31! 
Potteries... ..| 5, 25 8,531 | | 86,851 | + 2,040) 29 | °° 
Rothesay .. 309 |+ 50] 55 1,915 | + 884/2°75) 
Southport | 25 | 631 80 ” 5,396 24 8:17 = 
South Staffs. » 1,554 155 16,381 | + 2,395 |18°87| 
Swansea » 25 | 1,596 15; 15,743 | + 4,251] 
Tynemouth ,, 25) 400/— 37] 4, 8,865 | — 102/875} 
Weston-s-Mare ..| ,, 23 | 161 |\— 57} 1,054;/— 45) 8 | 
WolverhamptonD, 25! 791 62! 4, 8,181 | + 7382/1475) °° 
;Worcester.. 25{ 516 61] 5,165 | — 500|6°75| 
Yorks. Wool. Dist. ,, 25 | 1,733 |+ 483) 4 17,582 | + 5,390) 17 | 
Miscellaneous ..| ,, 25 | 8,995 — 87) » 88,807; + 84/.. | 
Burnley June 2} 2,820 159 | 21 1 
Burton-on-Trent ,, 3 564 |— 48) 9 2,662 |— 204 | 85] 
Bury .. oe e+ | May 27| 1,807/ .. 8 7,782 .. 
Cardiff es 26| 8,787 |— 48] 8 15,673 577 |15°87| 
Carlisle 5 312 — 96 | 18 2,942 (+ 
+Chatham and Dist., ,, 24; 591 9) 21 12,450 — 114 | 8 
Colchester .. | Mar. 7 827 |— | Bl 5,660 hi+ 3 
Cork ..  ..  ..|May 31| 87| 22 | 9,692 |— “246 |9-89| 
Darlington .. June 2 415 |+ 9 1,858 82/48 | 
4899/+ 8| 9 | 2,963\4 74/486! °° 
| Dover ao 239 32; 9 | 227 4:87/4 1. 
Dublin «9,660 |+ 605 | 22 | 102,196 |+ 697 | 48:5 4 
Dundee | May 30 | 2,079 |+ 365; 22 | 2198/4 359 /12°5| 
East Ham --|dune 2/ 1,718 + 6) 9 | 8,298 + 821/ 8 
Exeter 516 — 9 | 2,899 |— 491 | 4-25/ 
Glasgow 2 34,974 +3,684 | 52 | 820,850 |4+56,308 80°25 +68 
‘Gloucester .. Feb. 21 221 ;+ 12 .. | 
Halifax May 80 2,870 |— 109 9 13,697 + 473 87 41:5 
{Huddersfield --| May 26 | 1,412 /+ 8 11,842 |+ 1,300 | 28 | ., 
Hull .. .. ..|dune 2; 4,878 /+ 141) 9 | 19,699'+ 958/18 | °° 
+Uford oo May 26 434 |— 8 930 + 177 6°87) 
Ilke-ton oe 231 +19; 9 1,078 — 15 | 85! 
Ipswicn ee {dune 2 777 |— 82 9 8,563 — 104/105 
Isle of Thane os 2 857 |— 184 | 22 6,901 — 546/11 | ,, 
Kilmarnock .. 9 38 399 — 37/425) 
Lan’kshireTrm.Co. ,, 31, 1,728 |+ 22 18,490 + 4,126 | 
Leeds oo 5, 26 11,887 535 | 8 48,609 + 2,936 | 96°5 | + 74 
Leicester .. .. June 2 4,308 /+ 101 22 45,906 + 4,165|.. | 
Leith | May 26 949 |+ 535) 13 8 + 413) 6 
Liverpool .. 45 26 21,094 |— 122 21 217,696 + 6,815 | 104 1 
EO... 26 24,482 |410,252) 8 209,547 |+97,672 | 97 
London United June 1, 12,206 |— 699 118,999 + 4,582) .. | .. 
Lowestoft .. 984 |— 22) 86 4,640 — 224/85} 
Manchester... .. 4, 2  26,417/+1,124/ 9 | 117,480 5,599 84 | 
Newcastle .. | May 26 7,588 |+ 8832) 8 BLI9E + 1,492 | 25°5 
Newport 580 |+ 22) 8 4,819 4+ 215 | 145/415 
Northampton .. June 1 812 |— 16!) 9 3,687 + 60/ 55) .. 
Oldham 8606 319 | 10 17,476 1,131 |28°75/+1°6 
‘Pontypridd.. .. May 26) 150|/+ 2) 8 366 41 | 85 |, 
Portsmouth .. June 2; 38,387 |— 294; 9 16,267 — 552 | 14°65) 
Preston |May 80| 1,957|/+ 1977] .. 
581/+ 15, 8 4618'— 5) 75 
Rochdale .. June 1,988 |+ 9 9,182 + 3,800 | 20°6 |41°7 
Rotherham .. -- | May 81 900 |+ 48) 9 4,127 |+ 382/93 | ., 
Salford June 9,081}/+ 9 40,373 + 657 | 88:9] .. 
‘Sheffield .. | May 27/| 6,317/+ 410] 9 46,053 + 2,903 '85°75)+4 1} 
{Southampton .. ,, 23 665 |— 43) Th 6,857 + 
‘Southend-on-Sea... ,, 23 316/+ 8 2,519 + 89! 
1Stalyb’dge,Hyde,&c Apr. 21 807 |+ 100 3 2,456; | 21 
|Stockport .. May 18 1,026 /+ 426! 7 6,442 + 2,444 4 
Sunderland .. June 2,747 /+ 169| 9 11,971 |+ 769 .. 
Swindon... May 80 363 |— 14° 1,604 |— 4°41] 
Tyneside .. ..| 5, 80 774 |— | 22 8,392 + 470 | 887] .. 
Walthamstow .. June 2 996 9 5,534 | 3°25 | .. 
Warrington .. | Mar. 99 677 |+ 48 52 17,804 |+ 1,247 | 6°87 | + 
West Ham .. May 81 4,247/+ 985) 9 19,967 6,608 | 14-7 
iWolverhampton .. ,, 23 745 oe lee 
Yorks. W. Riding... June 1,703 |+ 287 | 22 16,475 | 
Baker St.-Waterloo » 2| 17,403 8°25 | .. 
Cen. London Rly... ,, 2 12,706 |— 624 22 | 148,723 — 4,993 ee 
City&8.Lon. Rly. ,, 8 5,141 B42 22 | 62,404 342 | 
Dublin-Lucan Rly. | 237 |— + 16, 22 2,00.-— 7 
G. N. and City Rly » 2 8,552 |+ 876 | 22 39,539 + 2,005 | 85) .. 
(L’poo] Overh’d Rly. May 27 1,410 |— 108 21 29,300 — 2,209 | 6°65) .. 
‘Mersey Railway .. ,, 26 1,748 235 21 86,124 + 2,244 4°65) ., 
Metropolitan Rly... June 3 31,456 |—4,142 18 | 858,543 |—21,806 | 10°65 | .. 
Met. District Rly... 3 16,942 | 42,430 22 176,238 +12,203 | 24 
Anglo-Argentine 3 28,851 22 | 430,585 +85,019 | 48 | .. 
fAuckland ..  .. May 25 9,789 + 662/21 51,164 + 2,873 |18°64| .. 
§Brisbane .. | Apr. 11,452 |+1,627 | .. ee 
§Brit. Columbia Rly. ,, 14,603 |+3,102 48 | 156,568 |+40,397 | .. ae 
Bu'n’s A’r’s E.T. Co. 2,770 418 17 24,039 5,068 | 24 ae 
Bu'n’s A’r’s-Blgr’no May 27 (7,517 |+ 727/21 75,453 5,895 | .. 
Calcutta -. June 5,645 604) .. ee vo | 
§Cape Electric T, Ld. Apr. 16,072 se ee ee 
Perth(W.A.) June 1 2,882 |+ 22 | 89,268 1,725 + 6 
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‘STOCKS AND SHARES 


Wednesday Afternoon, 
WEARISOME as the work becomes of finding excuses for the listless. 
ness of markets, the task of reading those excuses must—perhaps— 
be still more tedious. Wherefore it is as well to remark at the 
outset that we find very little to write about this week, for reasons 
which, where they are not obvious, have been frequently reiterated 
of late. 

‘Misunderstandings will arise. ‘ You can fill your column,” said 
an esteemed Stock Exchange reader, “ with padding about Epsom 
and Whitsun and the Bank Rate. Then there will no need for you 
to write much about anything else.” ’I'was ever thus. 

Doubt was hinted here last week as to whether the South Metro- 
politan Tramways Company was launched at a propitious time. 
Possibly some who underwrote the company’s Debenture stock and 
Preference shares are now sharing our doubts, though more empha- 
tically, for it is said that they were left with a goodly proportion 
of their obligations. The Newcastle-upon-Tyne issue went off 
in a very different fashion, and the new Ordinary are quoted at « 
premium of 9s. 6d., while the new Preference stand at 8s. 9d. pre- 
mium. These figures, of course, are over and above the premiums 
at which both classes of shares were offered. If a criticism might 
be ventured, it would concern itself with the doubtful wisdom of 
not giving the London market more shares in order to help business 
along. There can never be much market if there is nothing upon 
which prices can be “ made,” except throuzh the somewhat unsatis- 
factory medium of a small provincial Stock Exchange. 

Metropolitan Railway Ordinary stock has recovered to 68, and 
Districts to 264, the two moving in sympathy. The Metropolitan 
is expected to emerge from the worst of its difficulties before long, 
and at last an inclination to discount the line’s prosperity under 
electrified conditions is now apparent. The District, of course, 
does fairly well so far as its traffics go, but the fatuity of forecasting 
early dividends on the Ordinary stock need hardly be recorded. 
It will be years indeed before this event is consummated. City 
and South London has risen a point to 42, and Central London 
Ordinary fell to 88; other electric issues have not moved. It is of 
interest to notice that the guarantee of the dividend on Great 
Northern and City Preferred “A” shares comes to an end early 
next year. 

Croydon took back its tramway system from the British Electric 
Traction Company last Thursday, and the prices of B.E.T. Ordinary 
and Preference show a further rise. The Ordinary are 7}, and 
the Preference are 10. Quiet country buying is at the back of the 
present improvement. British Westinghouse Preference are again 
a fraction below 2. Traction descriptions call for little comment. 
Thursday, June 7th, is the last day on which holders of the Prefer- 
ence shares of the St. Helens and District Tramway can accept the 
offer of £1 2s. 4d. per share made them by the Lancashire United 
Tramways Company. For the Ordinary shares nothing is offered. 


.Belgranos improved to 34, and Brisbanes to 1,%,, while Lisbons are 


duller at 18. 

Amongst electricity supply varieties, the only change worth 
mentioning is 4 decline in Edmundson’s Preference shares, while 
Urban Debenture yielded a point. Central Electric 4 per cent. 
Debenture is marked ex dividend, which gives the stock, at 102, a 
cheap appearance, considering its security. The Kalgoorlie Electric 
Power and Lighting Company has just issued a report showing a 
satisfactory improvement in the profits, but the Preferred shares 
stay about 18s. 9d. middle. The arrears of dividend now start 
from September, 1901, so that there is nearly five years’ interest 
still to be overtaken. 

Telegraph stocks have no feature to distinguish them. The 
volatile Anglo-American Deferred has fallen off again, and the 
Preferred lost 4 at 1144. West India and Panama Second Pre- 
ference weakened to 54. Eastern Extensions show a better tone, 
and Eastern Telegraph stock is 1 higher. Both the Globe shares 
are ex dividend, and soare Reuter’s, the latter being left unaltered 
at 74. 

In the manufacturing group, British Insulated shares at 6? are 
4 higher, other descriptions remaining steady. Telephone stocks 
and shares have no fluctuation this week. 


Calcutta Electric Supply Corporation.—The number 
of units delivered to consumers during the four weeks ended April 
27th, 1906, were 497,922, compared with 301,369 units in the cor- 
responding four weeks of the preceding year. 


Prospectus.—TZhe Kuala Lumpur Rubber Co.—This 
company is offering the whole of its capital of £180,000 in £1 
shares for subscription. It is intended to acquire two groups of 
estates in the State of Selangor, Malay Peninsula, one of which is 
planted with 51,325 rubber trees, of which 8,500 are now being 
tapped, and the other is planted with 147,719 rubber trees, of which 
about 3,211 are tappable this year. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Closing | Closing Business done pice + 
ess- the last week ended 
Present or Dividends for the otations uotations or 
Issue, Share. four years. 30th. = 6th. Fall — 
the = 
sons ine 1902. | 1903. | | 1905. Lowest.) 
17,700 | African Direct Telegraph, 4% Debs... _ .. 100 | 4% | 4% | 4% | 4% 
25,000 Co.’s shares, Nos. 1 to 95,000 -10 Ni Nil 33 
155,6001 do, 5 % Debs., Nos. 1 to 1,250 Red. | 100 Nil Nil Nil 5% 
4 702,600 Telegraph ee we | Stock | 60/6 61s. 2 84% us 
said 8,148,700 | Do. do, do. Pret, | Btock |. 6 6% | | 
som 8,148,700 Do. do. do. Stock 1/- 2s. il 4% 108 
50,000 | Anglo-Portuguese Tel., 5% Stock Red. 100 as oe ae 7 
you 44,000 | Chili Telephone, Nos. 1 to 44,000 5 6 1 8 
1,982,8561 | Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. | Stock | 4 4 4 4% 97 — _- ; ole 
ime. 6,000 Do. do. 10 Done Pref, 5 10 10 10 10 % ee ee 
60,710 | Direct United States 20 101-103 
pha- 70,000 | Direct W. India Cable, 44% Reg. Deb. 1 401,200,R. 100 44% 44% 101 shia ai 
tion 4,000,000 | Fastern Telegraph, Ord. Sto “a -. | Stock | 7 7 q 7 2 142 — - 
2,000,000 Do. 8 Pret Stock” 100 | 84 = 
off 1,848,772 Do. Mort. Deb. Stock Red. | Stock 4 4 4 4% 07 — ia ii 
300,000 | Eastern Extension, Australas and China Tele.| 10 7 7 1% 143 
at 752,400 Do. % Deb. Stock . Stock | 4 4 4 4% | 105t—1074 054—1074 ao 
pre- 800,000 Afric. Db.,1 to 8,000, red. 1909 | 100 4 4 4 4% —101 i 
200,0001 | Do. 4 % Reg. M. Debs. (Mauritius 1 to 8,000 25 4% 4 4% 100 
160,000 | Great Northern Telegraph, of Copenhagen 10 | 124% | 15 24 24% | 39 — 39 — 41 403 | 408 
42,300 | { Halifax and Bermudas Cable, 44% Iss Mort. | 100 | 44% | 44% | 44% | 44% | 101 —103 101 —103 | 
upon 251,127 | Marconi’s Wireless 1 Ni Ni i i | 
72,680 Telephone Co., Ltd. Ord. 1 B% 3% 4% es | 
satis- 86,492 do. do, 1 | 5% | 5% | 5H 112 110° 113 | 1103 | 
1,966, 0. Def. Stoc = = 
and 15,000 Do. do, 6% Cum. lst Pret, 10 6 6 6 6 12 — 
15,000 Do, do, 6% Cum. 2nd Pref. 10 6 6 6 | 6 10 — 1 
litan 250,000 | Do. do. 6 on-cum. 8rd P., 1 to 250,000; 5 | 5 5 % 5% | 6 oft 
long 2,000,000 Do. do. 84 Deb. Stock Red. .. | Stock | 84 84 98 — £ | 
3,689,593 Do. do. Deb. Stock 100 4 4% 4% 103 —105 ee 
inder 179,818 | Oriental Telep. and lec, 1 to 171,504, fully paid 1 6 63 Th% i | | : 
50,000 Do, 0. do. pe um. Pref, 1 6 6 6 6% +— 1 _ | . 
100,000 Do. do. do. 4% Red. Deb. Stock | 100 4% 99 —101 99 —101 
rded. 60,000 | ‘Telephone Co, of Egypt, 44% Deb. Rea. 10 | | | 108 —106 108-108, 
City 3,201 | Submarine Cables Trust ce | 6 6 6% 6% 127 —130 127 — a 
70,000 | United River Plate Tele hone 5 8 8% 
yndon 40,000 Do. 5 um. Pref., Nos. 1 to 40, 000 5 6 5 5 5% 
is of 179,947 Do, do. 5% Debs. .. ve | Stock 5 5 5 5% 110 —11 és 
15,6091 | West African Telegraph, Shares 10 2 4 4% — 103 | 
Great 80,008 | W. Coast of America, 1 to 80,000 & 53,001 to 58,008 24 N: Nil il Nil = _- Ay | {- oe 
1 150,000 Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 2 4% 4% 101 —104 101 —10 oO Fy “s 
early 207,980 Western Ltd. } to 207,980 10 1 7% | 5% 14 — 14 14 — 145 | 
ectric 88,821 | West India and Welegraph...  .. <«|, 10 Ni} | Nil 
linary 84,563 Do. do. Cum. Ist Pref. = 10 1 5% | 7 xd | 
4,669 Do. do. Cum. 2nd Pref. «s | Ni Nil il Nil 5§— — 6 | 
1 and 80,0002 Do. do. Debs., Nos. 1 to 1,800" -- | 10 | 5% 5% 5% | 5% | 101 —104 101 —104 eee 
of the * Including arrears. 
again ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. : 
ment. 
| | ; 
refer- 170,000  Anglo-Argentine 260,008 to 480,007 . ES 6 | « | | 8 | | 
pt the 260,007 Do. 54 % Cum. Prefs., 1 to 260,007 5 | | 5H | | 68 
266,600 | Do. Permanent, 6 % Deb. Stock, 1888 | 100 6% | 6% | 6% | 140 —148 140 —148 
Jnited 285,100 | Auckland E. Trams., 5 % Ist Mort. Deb. Stock .. | 100 - | 5% | 5% | 5% | 104 —106 104 —106 erg | 
800,000 | Babcock & Wilcox, 1 to 580,000 1 17% | 200% | 20% | 4 4h /3 | 80/ 
ffered. 100,000 | Do. do. Cum. Pref. i 100,000 6% | 6% 6% 
ns are 88,000 | British Aluminium, 72,00 O01 to 4 0, 0,000 5 % 2 45 43/9 
40,000 | 0. re || 7% | % 
20,000 | bo. Com. Pret. 5 | Ni | NI 6% | | 
20,000 | 10. unding Certs. “a | ee oe 
worth 800,0002 | - Do. 5% Ist Mort, Deb. Stock Red. | Stock 5% | 5% | 5% | 100-104 100 —104 
‘102 a 115,000 | Do. 6 % Cum. Perp. Pret. Stock | 100 | .. | 6% | 6% | 6% | 107-110 =| 107 —11 : 
240,400 Do, 1st Mort. Debs., 1 to 6,250 #2 | 42 | 102 —104 | 102 —104 
Jlectric 220,000 | Do. Vancouver Power Debs.,1t02,200| 100 | 4 | 48% | 48% | 103 —106 103 —106 
wing & 133,301 | | British ‘Traction | ~ 8 | 6 | 6% | 63- 14 
wares 161,487 | Do. do. Cum. Pref. 10 | 6 6 | 6% | 10 | 103 10; 
1,415,421 do. Perp. Deb. Stock .. Stock 5% 5% | 5 5% | 14-117 
w start 410,178 | _ Do. do. % 2nd Deb. Stock Red. 100 44 44% 93 — 95 93 — 95 
nterest 100,000 | British Insulated and Helsby Cables a «ef 5 10% 8% 8% 8% ti- 62 64— 7 64 6yy +3 
100,000 | Do. do. 6 % um. Pref, 6% |6% | & | 5 
500,000 Do. do. 44% Ist Mort. Deb. Red. | | 100 43% | | 104 —107 1¢4 —107 | 
The 212,000 | Debs. | 100 44% | 44% | — 98 
he ritis) estinghouse e to ,000 and 33/9 
400,000 475,001 te 475,000 | 5 | 6% | Nil 12— 12 
1,016,358 Do. 4 Deb. Stock .. 100 | €% 4% 4% | 80—8 80 — 85 81 
r tone, 50,000 {Browets, Lindley & Co., Ord. . Nil Nil Nil 
shares 50,000 Do. "6% Cum. Pref. £1 Nil Nil Nil... | M46 tolb/6 | M/6tol 
ltered 105,731 ‘Brash Electrical Engineering, Ord.,1t0 105,781 .. 2 Nil Nil Nil 24% | 
aitere 150,000 | Do. Non-cum. 6 % Pref. . 6% 2 2 
125,0001 | Do. 7 % Perp. Deb. Stock -. | Stock | a2 44% | 4 446 | 97— 99 97 — 99 } 
62 are 125,0007 Do. 44 % Perp. 2nd Deb. Stock Stock | 4 | 44% | 44% | 84— &6 84 — 86 
100,000 | Buenos ‘Ayres & 1 to 100,000 8 4% 8% 38 2/6 66/3 4 
stocks 40,000 Do. ” 6 % Cum. Pref., 1 to 40,000, 5 6% | 6% | 6% 
27,500 Do don 1 to 27,500 5 6% | 6% | | 5— Bh 
817,700 Do. 5 % Deb. Stock 100 5% 5% 65% | 106 —108 106 —108 
190,000 5 % 2nd Deb. Stock” 100 oa) 5 % 6% | 102 —105 103 —106 
105,000 Trams., 1 to 105,000 5 6 8% 8% | 
32,610 Do. 105,001 to 187,610 P 5 a Pe “ 8% | 9 — 9 . 
350,000 Do. 44% 1st Deb. Stock 100 48% | | 106 —108 | 106 —108 
35,000 | Callender’s Cable Construction shares. 56 | 15 128% | 128% | 15 | 14-118 12 
40,000 Do. do. 5% Cum. Pref. 6 5 5 5% 5% | b— 6 | — 6 
jumber 800,000 Do. do. 44% Ist Mort. Deb. Btock Red. Stock 44 44 44% | 1 1104 108}—11 . 
d April 491,222 | Cape E. Trams., 1 to 491,222 ‘ 1 | 15%|-20 5 %§ = 
450,000 Kellner Alkali, to 450 ,000 4% | 4% 6% 3d; 22/6 22/- 
the cor- 230,211 Do. do. 44 % 1st Mort, Deb. Btock 100 | | | | | | 971 — | 
1,939,698 | Central London Railway, Ord. Stock Stock | 4 4 1 4% 4 88 — 90 87 — 83 | | 
630,316 Do. do, 4% Pref, Stock | Btock | 4 4 | 4 4 —101 9 H 1004 100 
—This 530,316 Do, do. _ Def. do... | Btock | 4 4% | | 4% 57 — 80 | 
£1 1,180,000 | City and South London Railway .. | Stock 2 14% 40 — 42 41 — 48 43 | 413 | +1 
0 in of 85,000 5 | ee 2% % 
roups lst Mort, Reg. De to a _ ei 
hich is 100,000 | { 2100, and 901 11,000 of £50 } 5% | 5% | 56% | 5% | 96 — 99 
w being perio ofnine months, + Quotations on Liverpool Stock Exchange, Unless otherwise egy all <a are fully paid, § Interim dividends, 
of which And bonus of 10s, b fprom Manchester Share List 
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SHARE LIST OF ELECTRICAL COMPANIES.—{ Continued). 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued). 


losin: Closin) Business done | Rise + 
Present N Dividends for the week ended | or 
Issue. — Share. inet four years. May 30th. June 6th. | June 6th, 1906.| Fall— 
t 1902. | 1903, | 1904, | 1905. Highest|Lowest.| 
1 10 % 13— 1 
260,000 | Dick, Kerr & Co., 1 to 260,000 | es 
60,000 | Dublin United 'Tramme, (1896), 1 to 60,000 | | | | 
59,987 Do. 6 % Pref. 1 and 60,000 | 10 6% | 6% | 6% : 
63,400 Do. 4% Debs. . 4% | 4% | 4% 100 55° 
800,000 Do. "Deb 100 % 84% 95 —100 95 —100 
800,000 Do. “BRB” Deb, Btock.. 100 % % 84% 1 13 1 rf 
99,261 | Edison & Swan Uta., “A” shrs., £8pd.,1 1 t0 99,961 5 Nil il } 3 
17,189 Do. A” shares, 180 5 Nil Nil %§ | 88 
B44,028) Do. 1% Deb. Stock Red. .. 100 4% | 4% | 4 4% 
100,000; . 5% Ind Deb. Stock Certs. allpd.| 100 | 5% | 5% | 5% 
112,100 | Electric Construction 1 to 112,100 2 6 4 il = Pa 3 Pas af ae = 
81,890 Do. do. Cum. Pref.,1 to 81,890 2 7 1% = 
,000 Do. do. Perp. 1st Mort. Deb. 8k. | Stock | 4 4% | 4% | 4% 
25,000 Electric Co. ), 6 % Cum. Pref. 10 5 5 5% 97 97 
t. N. ity Rail Pref. Ord. oe 
96,000 | Greenwood & Batley 7% Cum. Pref. we 10 oe 1% 1% 1% ee ee 
80,000 Do. do. 65% Mort. Debs. |) ee 5% 5% 5% oe 
41,978 Do. do. ort. Deb. Stock | Stock 42 44% xd| 1073 | 1074 
50,000 | India-Rubber, Gutta-Percha & Works.. 10 10% 10% 5% % ia 
87,500 /+Liverpool Overhead Railway, Ord. . 18% | 18% | 13% | Nil 4 
10,000 Do. 0. Pref. £10 paid ee 10 5% 5% 5% | 5% 9 9 ee 
600,070 | London United Trams 1 to 50,007 10 ee 8% 6% | 3 % 
899,930 do. 60,008 to 100,000 (£4 paid) 10 8% 6% 8 
125,000 Do. do. 6 % Cum. Pref., 1 to 125,000 .. | 5% | 5% | 5% 
831,000 Do. do. 4% 1st Mort. Deb. Stock :.| 100 4% | 4% | 4% | 96 — 9 
814,016 Metropolitan Electric Trams, Defd. 1 Nil Nil Nil 8 
600,000 Do. Cum. Pref. 1 5 5% 5 % 5 % ae 
850,000 Do. % Deb. Stock Red. . | 100 44% 44% 
20,000 Peebles. (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 5 6% 6 % 54 
24,500 | Potteries E. Trc., 20,001 to 40,000 & 50,001 to 54,500 10 . 6% 5% 4% to 9 3 aa 9 e . . 
24,500 Do. 5% Cum. Pref. +1 to 20,000 & 40,001 to 44,600 10 oo 5% 5% 5% ee ee 
245,000 | Do. 44% Deb. Stock .. 44% | 48% | 44% | 100 — 00 —108 
87,850, | Telegra, Construction and Maintenance 12 20 20% |15% | 16 % 
150,000! 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4 4% | 4% | 4% | 102 -10 
8,599,200 Undergd. E. R., Lon., 5% Profit Shar. 8. Nts. .. 5% 5% 96 a 3 
540,000 | Waterloo & City Railway, Ord. Stock 100 84% BA% 84% 99 —102 4 + 
66,666 | Willans & Robinson, 1 to'30,000 & 80,001 to 116,666. 5 % | 8% Nil Nil 1j 
66,666 Do. 6%C.P., 80,001 to 80,000 & 195,001 to 141,666 5 oe 6% Nil Nil a 
246,806 Do. 4% 1st Mort. Deb. Stock .. 100 Ss 4% | 4% | 4% 80 — 8 == 
ELECTRICITY SUPPLY COMPANIES. 
| | | | 
| Bromle: (Kent) E.L. P., 1 to 14,000 | 5 5% — | ee 
,000 | Bo. 44 % 1st. deb. stock 100 43% | % 101 —104 
29,877 | Brompton & Kens, Elec, Sup., 1 to 20,000 | 5 | 8% | 10% | 10 10% — 92 94 i oe 
10,623 Do. 7% Cum. Pref. 5 | 7 71% | 7 | 7% 93 
000 Central Electric supply 4 % Guar. Deb. Stock .. 100 4 | | 4 | 4% 102 —105 101 —104 | 96) 
80,000 | Charing Cross lectricity Supply 6 | 10 8 | 8 5% = oe 
80,000 Do. 44 % Cum. Pret. 5 ae 44% | 44% | 4 80/- 
40,000 | Do. Ci Undertaking 44% Cum. Prf. | 4 | | if 
0. 0. ee | | oe | | | 
420,000 | Do. do. 4% Deb. Stock Red. | | 4% | 4% | 4% 101 —103 101 —103 | 
175,0001 | Do. 44 % Deb. Stock Red. -. | Stock 2 % | 44% | 44% 107 —1 4 | —109 | ii idz ° 
70,595 | City of London Bice “Lighting, 1o | 5% 6 | 6% 104— | it | 
40,000 | Do. 6 % Cum. Pref., 40,000 . 10 | 6 6% 6 6 % 124— 134 124— 13 1954" 
400,0001 Do. 6% Db. Stk. ‘Gs, at 115) all pd. | | 6 6% | & | 5% 123 —126 —126 | 
800,000 | 44% 2nd Db. 8tk., Prov. Crts.,allpd. 100 44% 43% 44% 101 —108 1 1 —103 
40,000 | of Electrical Power, Ord. . 2; 4% 4% £370; 4 215— = ee 
| Co London itlectric Lighti 5% Pret... | | ae 8— 9 
unty of Lon ectric Lig’ ing, re | | oo 
400,000 Do. do. Qnd Deb. Stock .. | Stock | ri 42 | ae ae 101 —103 101 —103 1024 | 101% : 
80,000 | Edmundson’s Electric Corporation, Ord. Shares .. 7 | 3 4 
80,000 Do, do. 0. 6 % Cum. Pref.. 6 | 6% 43— b5ixd 3/ 
820,000 Do. 44 % 1st Mort Deb. Stk | 100 44 ae | 44 103 103 —106 
75,000 Do. 44 % Ist. Deb. Stock ee ee | 100 | oe 44% | 44% 101 —104 101 —104 
13,000 | Hove, 1 to 18, | 84% | 83 
10,000 Do. New (£6 10s. paid) % | % 9% Ta— 83 7 83 | 
87,309 Do. 4% Deb. Stock .. oe oe | 4% | 4% 4% | 
7,800 | Do. 44% Deb. Stock 100 | | | | | 96 9 | |. 
21,000 | Kensington and Knightsbridge Electric Ord. | 5 10% 1 % 10 10 — 11 — 11 
90,000 Do. do. do, 4% Deben. Stk. | Stock 4% 4% 4 & | 4% 100 —101 98 —101 emt ec —l 
111,000 | London Electric Supply Corporation, Limited, Ord.; 8 | Nil Nil 8 | 4% —- 3 | — 2 | 45/- | ex 
60,000 10. do. do. Pref.. 6 6 6% 6% | 6% | 5— 5s | _ oe | em 
874,395 Do. do. 4%l1st Mort. Deb. Bar. Red. | Btock 4 4% | 4 & | 4% 98 —101 | 98 —101 ae 
200,000 | Metropolitan Electric Supply, 1 to 100, 5 7: 10 | 94 
76,121 Do. 44 % Cum. Pref. 1—71 ,106, “£3 pd. 5 44% % 44% | 44% ee 
220,000/ Do. 44% 1st Mort. Deben. ‘Stock % % 4 % 44% 110 —114 | 110 —114 
250,0001 Do. % Mort. Deben. Stock Redem. | Stock | % % B49 95 — 9 9 — 
250,000 Midland Electric Corporation, 44 % 1st | 100 | 44% 48% | 44% 44% 101 —103 101 —103 1014 
75,000 | -on-Tyne, 1 to 75,000 8% | 8% 8% | oe 
76,000 5% Pref., 1 to 75,000 oo | 5 ee 5% | 5% 5 % 6 — | 
10,852 | Notting Hill Electric ao’ oer eee 6% 6% | 7% | Th% 13 — 14 | 13—14 ae 
64,000 Do. do. 4 % Ist Mort.Deb... 4% 4% 4% 97 — 99 | 97 — 99 A 
| | Oxtord, 1 to 96 and 407 to 18,610 if és 
| oe oe — . . = 
,000 | St, James’ and Pall Mall Electric Light, Ord. ss 5 144 144% | 144 124% 104— 114 104— 114 ° > as 
20,000 | 0. do. 1 % Pref. 20,081 to 40,080 5 7 7 1% — 8 
150,000 Do. do. 84 % Deb. Stock Red. 84 BA% — 98 96 — ee 
12,000 Smithfield Markets Electric Supply, Ord. 6. 4% 4 & 4% 23— 23 2i— 2? ° . oe 
,000 | Do. do. 4% Deb. Btock | Stock | 4 4% 4 4% 76 — 80 16 — 80 oe oe aa 
65,000 | South London Electricit Or 6 13% 8% 4% 4% 8 — | | ee 
103,700 | South Met. Elec, Lt. & Power (Ord.. il Nil Nil 24% 
5,868 | (Late Blackheath and {3 % Pref... 1 Nil 1% 7 1% 1 1 1 1 
148,292 Dist. E.L.Co.) 44% 1st Deb. Stk. 100 44% 44 44% 103 —106 103 —106 
200,000 | Mort. Db. Stk. Red 100 44% 101 —103 100 —102 1014 
110,000 | Westminster Electric Supply, Ord. .. 6 12 & 184% | 14 @ 18 % 10 — 11 10 —ll 105 | ee 
98,151 | Do Cum, Pref, 5 | 6 6% | 6 6% | | 5% 
| (Originally 5 o%—Red. to 44 % from ‘Bist Dec., 1905. ) | 
Bhe ares not officially quoted :—Mackay Companies, ord., 75—76, Pref. 76—177. 
+ Unless otherwise stated all shares are fully paid, § Interim dividends, 


(Bank rate of discount 4 per cent. (May 3rd, 1908). 
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METAL MARKET. 


Fluctuations in May. 


SPELTER (G.0.B’s.) 
May 12 3 4 7 8 910111415161718 212223 24 2528293031 


LEAD 


(ENGLISH) 


123 4 7 8 9101114151617 18 21 22 23 24 25 28 293031 


IRON. 
4 7 8 91011141516171821 22 23 24 2528293031 


COT 


123 7 8 9101114151617 182122 23 24 2528 293031 


COPPER (G.M.B’s.) 


May 1 2 3.4 7 8 91011141516171821 2223 24 2528 293031 


= 


A MODIFIED REPULSION MOTOR. 


As is well known, the ordinary repulsion motor (fig. 1) is, 
on the whole, superior to the plain series motor, so long as it 
is running at or about synchronous speed. At that speed, 
not only is the rotor core loss practically negligible, but the 
sparking conditions are, if anything, superior to those exist- 
ing in the ordinary direct-current machine. With a view to 
maintaining this superiority at speeds other than the syn- 
chronous speed, a modified method of connecting up a 
repulsion motor is suggested by Mr. F. Punga in an article 
in the Elektrotechnische Zeitschrift. This suggestion is based 
on the following considerations :— 

Repulsion motors, and all commutator motors based on 
the repulsion principle, are confined to a small range of 
speed, because of the fact that such motors consist of a 
combination of a series motor and a transformer, and each 
of these elements affects the design independently. In fig. 1 


Axis 


and 


the series motor part consists of 1 and 1 (exciting winding 
and armature winding), and the transformer part consists of 
ir and 11: the part of the stator winding lying on the 
y axis may therefore be conveniently called the transformer 
winding. 

At synchronous speed the motor part and the transformer 
part have approximately equal magnetic fluxes and equal 
armature ampere-turns. At double synchronous speed the 
motor and transformer still have equal armature ampere- 
turns, but since the load on the motor (for a given exciting 
flux) is doubled, the transformer flux must obviously be 
doubled. The exciting flux must therefore be kept very 
small, if enough supply voltage is to be available for over- 
coming the high transformer back voltage. This necessarily 
leads to an inefficient use of the motor material. There are 
two ways in which this state of affairs may be improved : 
(1) Hither a part of the transformer flux may be dealt with 
outside the motor; or (2) the armature ampere-turns belong- 
ing to the transformer part of the machine may be made 
greater than those belonging to the motor part. 

It can be shown that these two devices are not essentially 
different, but for simplicity the latter will be considered 
alone. 

An increase in the armature ampere-turns taking part in 
the transformer action can be produced by connecting a few 
of the turns of the stationary transformer winding (111) 
between the armature brushes. This arrangement is shown 
in fig. 2. 

For a given speed and primary current the exciting flux 
and the motor load are unchanged by this arrangement, but 
the transformer flux has been changed as compared with an 
ordinary repulsion motor. Calling the transformer flux (in 
the y axis) M,, and the exciting flux (in the x axis) Mz, and 
assuming that both have a sine wave distribution in space, 
the m.M.F. induced in the armature through rotation in the 


flux M, will be ky = S My N’ 10°8 volts; where s = 


number of armature turns in series between the brushes, x 
= frequency of rotation = revs. per second x number of 
pairs of poles. 

The alternating transformer flux My will induce a second 
voltage in the armature, which will have the value— 


| 
= 4 
$ 
26 
16 FR 
ee 
a 
TIN. 
£2 
195 _| Ty -| 
185 
84 
183 
| 
— 


THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,489, Junz 8, 1906, 


986 
Ey. = My X N X 10°® volts, 
where s’ = number of turns looped with the transformer 


flux, and N = frequency of supply current. ; 

In the ordinary repulsion motor s’ is, of course, equal to 
8, but with the new arrangement s’ is different from 8, as it 
includes the stator turns §,, lying between A and B (fig. 2). 

In fact, s’ = Ss + 8, where §, is positive or negative, 
according as the E.M.F. induced in the turns between a and 
B acts in the same direction as, or in the opposite direction 
to, that induced in the actual armature turns. ’ 

Neglecting leakage and resistance, Ex must be equal and 
opposite to Ey, so that— 


Mz Nn’ = ‘4 My N, 
2 7 
or S Mz N’ = (8 + 8) My N 
My, _ 


Now * is the ratio of the actual speed of the motor to 


a 


its synchronous speed. Calling this ratio ), 


M 
Ls 
My So 
M 
For the ordinary repulsion motor s, = 0, so that —"” = 4, 


Mz 
_ and, in general, both in the ordinary repulsion motor and in 
the compensated repulsion motor (Winter-Eichberg-Latour 
motor), the ratio of transformer flux to exciting flux 
depends only on the ratio of the actual speed to the 
synchronous speed. In the new motor, on the contrary, the 


. 
ratio —” 
Mz 


can be regulated independently of the speed. 


Thus, at double synchronous speed, the ordinary repulsion 
motor has a transformer flux twice as great as the exciting 
flux, but if in the arrangement of fig. 2 the number of turns 
between A and B were, for instance, made equal to the number 
of armature-turns in series between the brushes, so that 
S, = 8, the result would be— 


Me 
or M, = My again, 


and the rotating field of the motor would be as perfect at 
double synchronism as in the ordinary repulsion motor at 
Synchronism. The fluxes My and M, are in quadrature, so 
that Kz is at 180° to Ky. 

Turning next to the question of commutation, it can 
readily be shown that the possibility of regulating m, 
independently of the speed allows a considerable improve- 
ment in the commutation conditions to be produced. During 
the commutation period the coils short-circuited under a 
brush are subjected to three voltages :— 

1. The ordinary reactance voltage due to the reversal of 
the current in the coil, just as in the case of a direct-current 
armature. 

2. A voltage of rotation due to the rotation of the short- 
circuited coil in the transformer flux My. 

3. A transformer voltage due to the flux mM, alternating 
through the short-circuited coil. 

If ~ = number of turns per section of the armature, 
voltage (2) = 4°44 x 72 x N’ x My x 107%, and 
voltage (3) = 4°44 x 2x N X Mz X 107%. 

These voltages (2) and (3) are in direct opposition of 
phase, and are approximately in quadrature with the true 
reactance voltage (1), for the latter is approximately in phase 
with the supply current. . 

The sum of voltages (2) and (3) is therefore 


= 4°44 ZN Mz 107° — 4°44 M, 107“ 


= 4°442N Mz (1 
N My 


S +S 


Inserting the value found above for a 2 


Mz S + 8p 
the sum of_ (2) and (3) becomes 
4°44 ZN Mz 10 (1 


For the best possible commutation, this sum should be 
practically zero, as then commutation depends only on the 
reactance voltage, as in a direct-current machine. To make 
the sum zero 


or s ( ) 


1 — PB must equal 0, 


By means of this expression a value for s, can be found 
for each speed, such that commutation will be as satisfactory 
as in the case of the ordinary repulsion motor at synchronous 
speed, and this is the chief advantage of the suggested 
arrangement. If, for instance, the machine is to run at 
1} times synchronous speed, it will be best to choose s, 


such that = 1°52 — l,or = 1:25. The number of 
Ss 


turns between A and B (fig. 2), must be made 25 per cent. 
greater than the number of armature turns in series betwee 
the brushes, and with such an adjustment the machine will 
be quite satisfactory at double synchronous speed. Since s, 
is positive in this case, the connections must be arranged so 
that the turns between A and B introduce an E.M.F. into the 
armature circuit, in the same direction as that induced by 
the armature-turns. It follows, therefore, that the armature 
current flowing through a8, will be approximately at 180° 
to the primary supply current, and the net current between 
A and B will be very small. The arrangement is, in fact, 
the same as that of an auto-transformer, and produces the 
same economy in material and increase in efficiency as the 
latter, the improvement being greater the smaller the trans- 
formation ratio between rotor and stator. With large trans- 
mation ratios, the saving in materials and in efficiency 
becomes negligible, but this does not in any way affect the 
improvement in commutation. 

As regards supply voltage, it seems likely that the sug- 
gested motor will take an intermediate position between the 
plain series and the plain repulsion motor. The plain series 
motor can be safely built for 150 to 200 volts, the plain 
repulsion motor for voltages of 3,000 to 5,000, whilst the 
new motor, as in fig. 2, can be quite well arranged for 500 
to 750 volts. The new motor will, therefore, have the 
advantage for ordinary traction work, though where frequent 
heavy starting occurs, the plain series motor will be better. 

Mr. Punga concludes by giving various diagrams of con- 
nections (some of which, he points out, are not new, though 


they have not previously been employed for the present 


purpose), in which the rotor brushes are supplied by means 
of a small auxiliary transformer, in place of being directly 
connected to part of the stator winding. Vector diagrams 
representing the conditions both below and. above syncbro- 
nous speed are also given, and these show that for a given 
exciting flux and speed the power factor of the motor 1s 
unaffected by the introduction of the auxiliary &.M.r. 
between the rotor brushes. 

In this respect Mr. Punga’s motor differs electrically from 
that recently described by Mr. Fynn in his paper read before 
the Institution of Electrical Engineers. Each motor has an 
auxiliary E.M.F. (derived from the motor itself) introduced 
into the armature circuit, but whereas Mr. Punga selects his 
MF. to give the best sparking conditions with wide varia- 
tions of speed, Mr. Fynn uses his to improve the power 
factor of the motor. 


B.T.-H. Tramway Contracts.—The Britisn THomson- 
Hovston Co. have received the following orders for their electric 
tramway equipments :—For the Manchester Corporation, 27 equip- 
ments; for the Derby Corporation, 4; for the Metropolitan Elec- 
tric Tramways, Ltd., 40; and for the National Electric Construc- 
tion Co., Ltd., 18 for Torquay and 16 for Mexborough. All the 
preceding are two-motor equipments. For the Manx Electric 
Railway they are supplying two four-motor equipments. 
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THE ELECTRICAL FROISSARTICHRONICLES. 
(With some apologies to Sir John, and more to “F. C. G.”) 


By IBID. 


VII.—Tue Kriumicks. 


ir is no great while since that the great kingdoms and 
estates were formed out of the little ones, by the taking of 
many unto one; thereby were certain realms much 
strengthened. Even as one member of a family doth absorb 
«ll the fortunes and benes of the rest, who are presently con- 
trained to die of starvation : the which (teste many Heads 
of Houses) is a very just arrangement, and for the good of 
State. 

But of these later times is much unrest and many turnings 

{ things established the upperside down ; and risings of the 
niddle or second class to array them against the others, for 
hat they have no rights either in the outer or inner circle ; 
nd such turning and confusion as is found in the forecourt 
f the temple of Victoria, where many chariots and other 
ontrivances turn one on the other without leader or fixed 
ntention. So the great split into little, and these again into 
ess. And some say there is neither great nor little, nor 
pace nor dimension, but all things are equal alike, save 
iat they themselves only are superior. (These are 
illed Socialists.) Be this how it may, even as I say, in the 
‘reat Bodies, Clubbes and Guilds of the realm is ever dis- 
ension and division to something smaller. So the Elec- 
riks count amongst them many phases of thought, subtle 
vindings and deep currents. Among them is a sect called 
\immicks, who hold that all things are founded on that 
vhich they call the Kymystery, which is the science of 
ivision. Seeing that this science doth enter so largely 
uto the art of government, it may be these people judge 
‘zhtly. But an ye give them anything they will cut it 
ery fine, and by much striving devise something whereby 
‘hey may cutit yet smaller, until at, last a temne, it will not 
ecut. (Of late hath arisen one who would cut up even 
‘nese their atemns; if he did so is not widely known, but 
, went hard but that he should thereby be cut himself.) 

For many years these have made a meeting even in the 
‘louse or Temple of Learning of the Electriks themselves ; 
‘eing also a hospitable sect they admit thereto those 
‘esirous of learning. At their mysteries are many strange 
‘ites performed as the heating of that which hath no fire 
vuder, and the mixing of potions and burning of strong 
verbs ; but all to the intent that the whole may be divided 
ito parts, for the better advancement of their knowledge. 
't may be that they are of the sect who would divide the 
‘ingdom into portions, and give to every man a piece, 
\ith sundry other advantages; or, peradventure, they are 
simple alchemists, to which, indeed, their name of Kimmicks 
loth seem to point. The manner of their meeting is 
hus 

At a table, displayed in suitable light, standeth one 
iolding in his hand writings ; the rest, sitting before him, 
preserve an honourable silence, but sundry of them blow 
noke from their mouths after the practice of the Sheik ul 
arad, a former chief and leader. Then the one standing 
‘eclaims aloud certain heads or texts from the writings 
vhich he holds; and so quick are these people of under- 
standing, that they will presently talk among themselves of 
any wonders which a few words, or even a few letters, 
signify to their minds; for with thrze letters will they 
inderstand a charm strong enough to burn a hole in the 
vest armour, and so forward. Thus in a few minutes will 
ley answer many questions not yet asked, and deal with 
‘he matter, showing the good that is in it ; and at times, in 
ihe distance, arise strains of weird musik, with sad wails 
wud a frequent beating of the feet, showing that the Efreets 
cv High Spirits are no great way off, ready to obey the com- 
iuands of these magicians. After a very little space, another 

stands forward, and speaks as before; and the rest murmur 
‘cir judgment. So will they do three or four times ; and 
‘hus is a great quantity of knowledge -spread abroad, as I 
~uppose, by those same Efreets. For these people are very 
commendable in two things—the first, that in their writings 
snd doings they seek knowledge only, so that. there no man. 


will say “Iam iron and steel,” “ L’Etain, c’est moi,” or 
“T am Rock-Oil,” as the gods of the Yengees and their 
worshippers do. The second virtue they have is to say 
nothing in very few words, and much in few letters ; now 
this state is very hard to attain unto. Seeing that these 
virtues are so detested of the Politiks, it would seem that 
this Guild hath no part with them that rule ; unless, indeed, 
they be as the mind is to the voice. 


ELECTROLYSIS AND JOINT BOXES. 
[COMMUNICATED. | 


Iv has been stated on good authority that troubles on cables 
are mainly due to their joints or their jointers, and that the 
cause of the trouble is usually the same with both—super- 
saturation. This may have been the case in the past, when 
the agencies at work to upset electric mains were fewer, in 
merciful proportion to the experience of the users. At 
present with, let us hope, a profounder knowledge of the 
requirements of cable joints, we do not seem much nearer 
immunity from joint-box troubles; and there are further 
troubles arising upon other portions of lead-covered supply 
mains which are due to the design of joint boxes used, as 
well as being dependent upon the design of the system. 

There are two classes of joints in general use upon lead- 
covered cables, one being the cast-iron joint box, and the 
other the lead sleeve. The latter is easily the better 
arrangement of the two for preventing trouble at the joint 
itself through electrolytic corrosion ; but by affording free 
passage to all and sundry currents that come its way, it opens 
the door to the possibility of damage on other portions of the 
network. 

A remedy for this is to earth the lead sheathing at certain 
points, usually at the electricity works, and at places where 
cables pass near the works without running directly into it. 
This earthing, however, may be overdone, so as to invite 
current on to the sheathing from extraneous agencies, such 
as tramways ; and then woe betide the weak spot that it is 
the mission of the vagrant current to discover! Further, 
lead sleeve joints can only be properly used upon straight 
through solid joints, and in the opinion of some mains 
engineers they are dubious even for this simple type of joint 
owing to the special skill required for plumbing, which few 
jointers can be trusted todo perfectly. For other classes of 
joints, such as at services and disconnecting points, iron 
boxes are used (sometimes with brass ferrules screwed 
thereto for the sheathing to be sweated on to) and here begins 
the tale of systems as varied as the religious opinions of the 
Martyrs. 

At the beginning of recognised electrolytic troubles, about 
six or eight years ago, joint boxes were simply bolted on to 
their cables, making a poor conducting joint between the 
lead sheath and the iron gland, so that vagrant currents pro- 
duced corrosive pitting upon the lead at the points of con- 
tact. The breakdowns caused thereby usually obliterated 
traces of the cause, and engineers sometimes put it down to 
the iron edges of the box cutting into the lead, and therefore 
used wood bushes as pads. When these bushes got damp 
they conducted current across the boxes again with dis- 
astrous effect; wherefore ebonite bushes were used by 
some, with varied results depending upon the state of the 
surroundings as to dampness and dirt. 

In time the remedy of bonding across the joint box was 
applied, but the section of the bond wire was usually so 
slight as to melt away upon a heavy leakage occurring, as 
when faults had to be located upon the Manchester method 
of smoke and a shovel.” Then the trouble began again, 
and as bonds were often invisible (either through being run 
inside the joint box to suit some consulting engineers, or if 
run outside the box to suit others, by being permanently 
buried) the state of affairs was a sort of Fool’s Paradise until 

things happened. At present it may be said that where 
lead-covered cables are used one of two things exists :— 

The lead sheath is meant to be electrically continuous 
throughout, by bonding to or across joint boxes ; or— 
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The lead sheath is meant to be insulated at joints, and 
possibly at more frequent intervals, either by joint box 
bushes of insulating (7) materials or by rubber and 
proof tape joints. 

As the matter stands there are not many mains engineers 
in charge of lead-covered networks of any considerable extent 
who can say, ‘“ My mains are perfectly and permanently 
bonded and earthed throughout : proof against electrolysis,” 
or ‘My mains are in perfectly and permanently insulated 
sections, proof against electrolysis.” | With a_ perfectly 
bonded or insulated lead-sheathing system the mains may be 
safe enough, but who can answer for the underground bond 
that may be broken off or burnt away; and on the other 
hand, who can say that his joint box insulating bushes are 
not acting as conductors, of more or less resistance, for 
vagrant currents. And year by year, as cables depreciate, 
networks increase and tramways do multiply, so do these 
vagrant currents grow deadlier. 

It comes to this, therefore, now is the time for mains 
engineers to go over.their systems with portable ammeters, 
to record and note the strength of vagrant currents; to 
observe the condition of their bonding or their insulating 
arrangements ; and eventually to decide upon converting 
‘their network lead sheathing into either an absolutely 
conducting path, by means of properly plumbed joints ; or 
into a series of short lengths of cable, the sheathing of each 
length being absolutely insulated from its neighbours by 
means of boxes wholly composed of a permanent insulator— 
such as glass or porcelain. 

The system preferred would often depend upon personal 
taste and the kind of jointers employed. Where the men 
were expert plumbers, plumbed joints would most likely be used. 
Where there existed a doubt as to their proficiency with the 
moleskin wiper, then the insulating boxes had better be 
employed ; and it should be remembered that there are on 
most systems many joints which are more or less inaccessible 
or unknown, such as at buried services and other tinkerings 
with the mains done in the early days of the undertaking. 
If these exist and are not bonded over, they are a standing 
danger to a bonded system ; but whether they are bonded 
over or not makes no difference to an insulated lead-sheath 
system. 

So, if this suggestion is followed, it is likely that many 
will consider the latter system the most suitable, and will 
desire to learn-more about joint-boxes made of insulating 
muterials which are at present not in general use. As 
mentioned, glass and porcelain are the likeliest for practical 
use, as they retain their insulating properties, even if 
scraped or chipped. They do not absorb moisture ; while 
glass boxes are cheap, strong and transparent. Porcelain 
boxes should be made of the best white clay, guaranteed not 
to absorb moisture, such as Buller’s overhead insulator 
material, but these are likely to be somewhat expensive. 
Joint-boxes of glass are made by Veritys, who own the 
patent rights for this type. Both materials require bushes 
at the glands for boring to suit the various sizes of cables, 
as neither can be bored like cast-iron ; and as they cannot 
be machine-faced at the cover joints, the facing surfaces 
should be of larger area, or fitted with packing to prevent a 
leakage of compound or oil. 

It is rather a wonder that such boxes have not come 
into more general vogue before ; but, now that their useful- 
ness in splitting up the lead sheathing of networks is 
beginning to be recognised, it is likely that they will be 
employed both for new joints of all kinds upon networks, 
and to replace cast-iron boxes where an insulated system of 
lead sheathing is desired. 


Zirconium-Wolfram Lamps.—The Compagnie Inter- 
nationale des Lampes Electriques Zircone-Wolfram is the title of 
a Belgian company which has been formed at Brussels, and to 
which we referred last week. The company takes over the arrange- 
ments made by MM. Petitditier, Schmitz and Romberg, with the 
Elektrodor Co., of Berlin, and the Zircon Gluhlampenwerk, of 
Berlin, as well as the right of purchase in regard to all the patents 
held by these companies outside of Germany. Asa consideration 
for the transfer of the agreements the vendors receive £1,240 in 
cash and £36,000 in shares issued as fully paid. 


THE DEMERITS OF ACETYLENE FOR 
LIGHTING. 


By HORACE ALLEN. 


THovuGH the demand for acetylene gas has steadily and con- 
tinually increased ever since calcic carbide became a com- 
mercial commodity less than fourteen years ago, through the 
development of the electric furnace, it is doubtful whether 
it will ever seriously enter into competition with either coal 
gas or electricity in the field of general and economical 
illumination for public or domestic purposes, or for 
power development. This is partly accounted for by the 
cost of calcic carbide, for even with electric current at *13d, 
per unit the cost of manufacture and materials amounts to 
from £9 to £10* per ton at the furnace. The chief item 
being for current, the possibilities in the way of the price 
ever coming within the range of competition are very 
remote as long as electricity is employed in the manufacture. 
Added to the cost of manufacture, there is necessitated thie 
expense of packing in hermetically sealed drums and tin 
canisters, owing to the great affinity of calcic carbide for 
moisture. 

Pure acetylene gas is credited with having a faint, sweet 
smell, but the smell given off by all the carbide the writer 
has had the opportunity of examining has been quite the 
reverse of either faint or sweet. 

The unpleasant odour arising from raw carbide upon 
opening the receptacle is a primary source of objection, and 
any neglect in the way of resealing the drum after the 
withdrawal of the required quantity, results in the continued 
gradual generation of acetylene and its objectionable smell. 
For this reason the best place to store carbide is at some 
considerable distance from any occupied building. 

Various methods have been applied to overcome this 
serious drawback in the way of coating the carbide, and by 
counteracting the smell by the application of strong, sweeter 
smelling essences. However, such treatment has chiefly 
been confined to small retail parcels, for which a higher price 
has to be charged to cover the additional treatment. 

The method of dipping the carbide into petroleum, and 
then into glucose, resulted in a material that was almost 
entirely protected from the atmosphere and free from any 
objectionable odour, besides having the further advantage 
of being much more slowly acted upon by water. 

However, even this treatment does not entirely remove thie 
tendency to continue the evolution of acetylene gas after the 
consumption has ceased, a very serious source of trouble in 
all generators using raw, or untreated, carbide. Another 
feature in connection with the action of carbide and water 
in the generation of acetylene is the amount of heat given off 
in the reaction. 

One lb. of carbide, when brought into contact with water, 
gives off in its decomposition 753 B.TH.U., which, in the 
absence of an excess of water, is sufficient to raise the tem- 
perature of the surrounding materials to a bright red heat. 
On this account, all apparatus for the generation of acetylene 
which is not provided with a sufficient quantity of water to 
ensure the dissipation of the heat evolved, is liable to become 
heated to a dangerous point in case of too rapid a consumption 
of gas. When this happens, the acetylene becomes decomposed, 
as is evident by the black material in the residual lime. 

To a certain extent, calcic carbide resembles the electric 
accumulator or storage battery, for while by present pro- 
cesses it requires the expenditure of from 2°0 to 2°3 H.P.- 
hours to produce 1 Ib. of carbide, this may be conveyed to 
any distance, or stored for any length of time, if properly 
protected, and then the acetylene generated from it is capable 
of developing 1 H.P. for one hour if used for driving a gas 
engine ; this, by the way, is not a demerit, but the reverse. 

By virtue of this property it can be used to transfer 
energy from waterfalls in distant situations to localities 
where it could be turned to useful account. 

The residual lime remaining from the decomposition of 
calcic carbide in the generation of acetylene has a very 
unpleasant smell when first brought out of the generator—so 


“ Acetylene Gas Considered Commercially,” ExgotRicaL Ravinw, 
January 5th, 1900, 
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much so that, in the case of small apparatus, it is offensive 
if brought anywhere near inhabited rooms. The sludge 
settles down into a more or less solid mass if left to accumu- 
late, and is somewhat difficult of removal, though it is 
claimed that when the carbide has been coated with glucose 
the lime is chiefly rendered soluble ; this claim is generally 
iore theoretical than actual, owing to the small proportion 
of glucose employed. 

To turn our attention now to acetylene, there is no doubt 
that the light is of high quality, both in regard to illu- 
inating power and its preserving the natural colours of 
materials, &c. 

A drawback which has given considerable trouble is the 
wcessity for a very fine orifice in the burner ; it took a cgn- 
-derable period of time for the devising of a suitable burner, 
it even now, while the jet is of such small dimensions, it is 
suble to be stopped by the slightest particle of dust, or, on 
1e other hand, carbon becomes deposited and a heavy smoky 
‘ame results. 

To prevent the deposit of carbon at the orifice of issue 
“om burners, a very common source of trouble, the device 
.! providing duplicate orifices at such an angle that the two 
suing jets are made to impinge upon each other and form 

clear flat flame, was claimed to be successful. 
This class of burner fonnd much favour as an improve- 
vent over the single jet, but it not unfrequently happens 
‘at some slight particle of dust lodges in one of the jets, 
ad deflects the flow of gas to such an extent as to prevent 
‘ie two jets meeting centrally ; the result is a very unsatis- 
vtory flame,‘which can only be rectified by inserting a fine 
-edle or wire into the elogged orifice. This would seem to 
~a very simple matter, but it must be borne in mind that 
ve burner goes wrong just when the light is required, and 
is necessary for the acetylene gas tap to be closed and 
ime other light obtained to enable the clearing of the 
irner to be effected, owing to the minuteness of the hole in 
© burner and its angular direction ; to insert the wire in 

‘ie orifice in most burners is quite on a par with threading 
needle with the eye in a rather inaccessible position. 

Some burners have the orifices in such a position as to 
ionder it a very delicate matter to clear them on their 
‘-coming clogged, but the simplest way to overcome the 
: ouble is to provide spare burners, it being an easier matter 
‘change the burner than to probe it in silu. 

While ordinary coal gas, in course of time, reduces 
l-akage, through deposit, this is not the case with acetylene, 
s» that all joints must be thoroughly sound from the 
first. 

In regard to leakage, the unpleasant distinctive odour of 
‘mpure acetylene had the advantage of quickly indicating 
ihe existence of a leak and its locality. When the gas is 
purified properly there is less evidence, and therefore greater 
danger, from this source of trouble. 

Owing to its high specific gravity, 0°9, or twice that of 
coal gas, it does not so readily diffuse and pass away ; and 
although the smallness of the jets renders the volume passing 
out in a given time considerably less than in the case of a 
coal gas burner, though it must be borne in mind that the 
pressure is usually about twice that required for coal gas, the 
escaping gas hangs round and tends to form an explosive 
iixture which would do considerable damage if even a 
soldering bit or glowing cigarette should be brought near, 
ihe ignition point being only 896° F., while so small a pro- 
portion of acetylene as 3°5 per cent. forms an explosive com- 
pound with air, as compared with 6 per cent. with coal 
vas. 

It is claimed for acetylene that its vitiating effects are 
only about one-eighth those of coal gas flame, and that its 
leating property is very slight, but it must be remembered 
that the heat given off by an ordinary gas flame or 
incandescent burner has a great ventilating effect, so that 
the impurities given off will also be carried away as long 
as there is an outlet. 


Italy,—A company has just been formed in Milan with 
a capital of £12,000, and the title La Societa Italiana di Elet- 
trolisi, to acquire and develop the Pereur Lloyd patents in regard 
to electrolysis, 


THE NEUTRAL MARKETS OF THE WORLD: 
THEIR OPPORTUNITIES. 


AND COLOMBIA. 


(a) Bolivia.—Bolivia has not as yet attracted the attention of 
capitalists as much as one would have expected in view of the fact 
that it is one of the richest countries of the world, and that at the 
same time its wealth can never be tapped until the communications 
and general condition of the country are greatly improved. The 
shortage of capital has probably been due to the fact that up to the 
last few years little inducement has been offered for investments. 
The Government is now, however, alive to the importance which 
must be attached to the introduction of foreign capital forthe purpose 
of opening up the country and of setting new industries going. 

In size Bolivia, with an area ot about 700,000 sq. miles, ranks third 
amongst the South American republics; Brazil and Argentina are 
first and second respectively. The population is officially esti- 
mated at 1,816,271. The imports into Bolivia have increased from 

13,493,914 bolivianos in 1900 to 16,252,991 bolivianos in 1903 (the 

latest year for which particulars are available). Of the imports in 

the latter year, 2,982,099 bolivianos were from Germany, 2,749,871 
bolivianos from United Kingdom, 1,080,620 bolivianos from United 
States, and 3,165,266 bolivianos from Peru. The magnitude of the 
imports from Peru is due partly to the proximity of that country 
and partly to the fact that its produce and manufactures are 
admitted free of duty into Bolivia. The exports from the Republic 
have decreased from 35,657,689 bolivianos to 25,169,148 bolivianos 
in 1903. Although figures are not yet available for later years, it is 
stated that trade has, on the whole, been very satisfactory, and 
with the constant improvement of the country it is anticipated 
that these favourable conditions will continue. No statistics 
of any kind are available showing the details of trade in particular 
classes of goods, so that it is impossible to know exactly to 
what extent the trade in electrical goods has increased in the 
country ; but it may safely be asserted that, as in other South 
American countries, so also in Bolivia the trade has grown con- 
siderably, and has still a great future. There can be no reason- 
able doubt that Bolivia is entering on an era of great commercial 
prosperity. ‘he sums which have recently been received by the 
Government under treaties with Chile and Brazil are to be 
spent in the construction of railways to open up a great part of the 
country. The people are interested in industrial occupations, 
and, altogether, British manufacturers cannot afford to neglect this 
important market. With these general improvements considerable 
interest is also being taken in electrical undertakings, and, like 
Brazil and Peru, the Republic affords great opportunities for the 
utilisation of water-power, which exists in great abundance in the 
country. Several of the towns are so situated that they offer 
excellent advantages for the establishment of hydro-electric 
light plants. Sucre, Cochabamba and Potosi may especially 
be mentioned in this respect. Numerous electric railways 
have been or are being constructed, particularly in the 
neighbourhood of La Paz, where valuable water-power is easily 
accessible. The electric tramways of La Paz were opened to traffic 
in December, 1905; the system is the ‘property of the Peruvian 
Corporation, and the contract for the line and power station was 
obtained by the General Electric Co., of New York. An electric 
light plant for the town of La Paz was established in 1888, the 
power house being situated in the upper part of the city in order 
to utilise the current of the river. Recent advices state that a 
company has been formed for the erection of electric works in 
La Paz, and that a contract has been signed with the municipality 
for the supply of power for lighting and tramway purposes. 
Although the other towns of the Republic offer in many cases 
equal natural advantages for the erection of electric light works, it 
is doubtful whether they could afford to pay the same subsidy 
as La Paz. Municipal governments pay subventions only for public 
service, leaving the companies free to contract with private indi- 
viduals as they may deem most convenient, and importers of 
machinery for any manufacture or industry unknown before in the 
Republic are guaranteed an exclusive privilege for 10 years. Con- 
cessions for water-power are granted, provided that, after generating 
power from the same, the waste waters are returned to the streams 
from which they were originally taken. 

The following Customs duties are payable on electrical goods, 
&e., imported into Bolivia :—Insulators for telegraph or telephones, 
free ; bronze or copper wire, 25 per cent., valuation, 42 cents per 
kilog. ; conductors for electric currents, free; accessories for tele- 
graph and telephones, free; apparatus for lighting mines or for other 
kinds of industries, 25 per cent., valuation, 60 cents. per kilog. ; 
mechanical lifting apparatus, free ; copper or bronze wire articles 
not specially mentioned, 25 per cent., valuation, 80 cents. per kilog.; 
common pumps, free ; electric bells, free ; copper in sheets, &c., 25 
per cent., valuation, 84 cents per kilog.; lamps, 25 per cent. and 
30 per cent., at various valuations ; globes and shades for lamps, 
25 per cent., valuation, 30 cents per kilog. gross; lamps for electric 
lighting, free ; machines for industrial purposes, free ; electric poles, 
free ; telephones, free. Import and export duties are payable 50 
per cent. in gold, or, if the importer prefers, in Bolivian currency 


* The previous articles of this series have been published as 
follows :— 
I. Argentine Republic, Exc. Rnv., March 9th, p. 411. 
Il. Brazil, Exuc. Rev., March 23rd, p. 493. 
III. Chile, Ray., March 80th, p. 531, 
IV. Peru, Enno. Rav., April 13th, p. 619, 
V. Paraguay (and Uruguay,|Eugo. Rav., April 27th, p, 699, 
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with a surtax of 5 per cent.; the remaining 50 per cent. is payable 
in national silver or paper currency. Amounts less than 124 
bolivianos are payable in silver without surtax. By law dated 
November 30th, 1904, the value of the boliviano was fixed{at the 
rate of 124 bolivianos = £1. 

Most of the trade with Bolivia is done vid Antofagasta, Arica or 
other Chilian ports, but the following firms in the republic itself are 
interested in electrical undertakings and the importation of elec- 
trical goods:—Dr. J. Pinkas, State Telegraph and Telephone 
Department, Sucre; G. Barron, La Paz; Farfan & Clavijo, La Paz; 
and L. P. Velasco, La Paz. 

British manufacturers would do well to send their catalogues in 
the Spanish language, indicating weights, measures, prices, dis- 
counts, and every possible detail. Manufacturers of mining 
machinery and tools should establish depéts or agencies at Oruro, 
the most important mining centre, and at Antofagasta, the port for 
the same. German firms have representatives at these places, and 
supply the most immediate needs of the mines, thus gaining a good 
portion of the trade. It is desirable that all machinery should be 
made in sections in order to facilitate transport by mule back. The 
majority of better class importing firms are under German manage- 
ment, and commercial travellers are mostly Germans who have 
established fine connections, and are laying the foundations of a 
good trade. 

Commercial travellers in Bolivia are liable only to tue payment 
of municipal taxes, the amounts of which are fixed by the different 
municipalities in the Republic. The receipt for such payment 
serves as a licence to the traveller to conduct his business within 
the area of the department, of which the municipality which 
collects the tax is the capital. The tax also varies according to the 
class of goods in which the traveller deals, but in no case does it 
exceed the sum of 300 bolivianos. There are 11 departments and 
territories in Bolivia. 

In a recent report the British Vice-Consul at Sucre writes :— 
“J think, on the whole, Bolivia is ripe for a great progressive 
movement, which will open up its resources to the world of com- 
merce. I consider that such a movement is as inevitable as the 
succession of the seasons; the great question is that British enter- 
prise should be the first in, and get the full benefit of a market it 
has already done much to open up.” 

(b) Colombia.—The Republic of Colombia is a rich country whose 
inhabitants are determined to place their republic in line with 
modern progressive nations. The progress of the country has been 
considerably retarded by revolutions, and by the great lack of 
railways and good roads, but thanks to the indefatigable efforts of 
General Reyes, the re-elected president of the Republic, than whom 
no man knows more about the country and its needs, there can be 
no doubt that very much better times are in store. Since the last 
revolution considerable progress has been made, and the President 
is determined to increase this progress by the construction of a 
huge network of railways and good roads, destined to open up the 
vast resources of the country. A great number of concessions for 
these and similar works have recently been granted, and more are 
at present under consideration. 

It is impossible to obtain any figures showing the imports into 
Colombia ; the only statistics which exist deal with certain of the 
larger ports and then do not give any real idea of the extent of 
the trade. It may, however, be asserted that there has recently 
been a steady increase in the imports into the Republic from the 
United States. The people, as a rule, prefer American goods, and 
the stamp of American makers is taken to be a guarantee of the 
quality of the goois. Moreover, American houses seem to show a 
desire to extend their business with Colombia ; they possess a great 
advantage in their proximity to the market; an order placed in 
New York secures delivery within four weeks, whereas an order 
sent to Europe necessitates a much longer time for fulfilment, some- 
times four months or even more. Furthermore, the products of 
America are eminently suitable for South American markets, and 
it is consequently not too much to expect that the United States 
will in time receive a large part of the trade. In agricultural 
implements and in all classes of machinery this is particularly true ; 
this class of American products is much better suited to the wants 
of Colombia and other South American Republics than are the pro- 
ducts of other countries. United States manufacturers are, more- 
over, beginning to introduce a better system of packing and boxing 
and transporting their goods to South America; this is a great 
feature, owing to the necessity for carriage over bad roads. They 
also send travelling agents who speak Spanish. The Republics of 
South and Central America have never had such brilliant prospects 
as they have at present, and Colombia itself offers great advantages 
for the investment of capital and the increase of trade. As has 
already been stated, General Reyes, whose term of office has been 
extended for 10 years, is doing all in his power to advance the 
prosperity of the country, and contracts for railways and roads 
which are being given under his direction are in most cases going 
to the United States. Apart from the United States, German 
manufacturers hold a great part of the trade, and have agencies 
established in most of the trade centres; they are also sending 
out by far the best travellers. 

It may be stated that the National Government have recently 
decided to construct a cable or wireless telegraphy system to con- 
nect the coast towns. At present Buenaventura is the only city 
having a cable service. Many improvements are being made in 
this latter town, and also in Barranquilla, the chief port of the 


country, the municipal council of which is making arrangements © 


for the electric lighting of the city and for a tramway system 
served by electric cars. 

The following duties are leviable on electrical goods, &c., im- 
ported into the Republic of Colombia :—Articles of whatever nature 
imported for account of the national or departmental Governments 


for public purposes, free; rails for private railways, 3 cents per 
kilog.; telegraph wire for private use, 2 cents per kilog. ; hydraulic 
pumps and machinery, 3 cents per kilog.; machines for mechanical 
purposes or mining, 1 cent per kilog.; ditto, for arts, trade, or 
industry, 3 cents per kilog.; motors of all kinds and of any power, 
2 cents per kilog.; copper or bronze, in bars, ingots, plates, &c., 5 
cents per kilog. ; graphite, 80 cents per kilog. Articles not specially 
mentioned in the tariff pay 70 cents perkilog. By Act of January 
27th, 1905, Custom duties have been increased by 70 per cent. 
Import and export duties are payable in gold or in paper money at 
the rate of exchange ruling at the date of payment. The Cartagena 
Railway Co. grant to importers sending goods through Cartagena a 
rebate of 14 per cent. of the duty. 

The following are firms interested in the importation of electrical 
goods in Colombia:—Jn Boyota: Bogota Electrical Light Co., 60 
Carrera, 13; Bogota Telephone Co. ; Cia. Columbiano de Telefonos ; 
E. de Marvaez, Post and Telegraph Department; Caballero y Cia; 
Concha y Fernandez; M. Marquez; Montalvo y Cia;. Ospina 
Hermanos; M. E. Restrepo; Samper Brush Hermanos; M., 
Santamaria; Thorin & Goubert; C. Mercado. In Santa Marta; 
West India and Colombia Telephone Co. Jn Bucuramanga: Cia, 
Anonima Electrica. In Buenaventura: Central and South American 
Telegraph Co. 

Catalogues should be in Spanish, with illustrations, and should be 
printed on paper without sizing or filled glaze, owing to the 
tropical climate. The American Consul at Bogota has recently 
instituted a reading room in the Consulate, where catalogues are 
received from United States houses, and displayed for the use of 
Colombian importers, 

No licences are required by commercial travellers desiring to 
exercise their calling in the Republic. Samples in small pieces are 
admitted free of duty, provided that their total weight does not 
exceed 25 kilogs. The import duty paid on other samples is 
returned if the samples are re-exported within a period of 
12 months, 


THE TOWN COUNCILLOR. - 


[COMMUNICATED. | 


CoUNCILLOR STRONGITHARM has not yet fulfilled the expectations 
of his party. At the recent meetings of the Council he has been 
unable to do himself justice. Possibly, had his knowledge included 
some slight acquaintance with English literature as existing out- 
side the columns of the 7'waddleton Tribune, he would have said 
“the times are out of joint.” Whatever the reason, it is certain 
that he has permitted the voice of Labour to be disregarded, and 
the cause of Labour to be, in his person, treated with 
contumely. The committee entrusted with the duty of securing 
his return to the Municipal Parliament as the representative of the 
growing industrial community in the Pump End Ward has 
reproached the Councillor for having allowed opportunity to pass 
unimproved. His workingmen constituents expect—nay, they 
demand—a bolder front. 

Our Councillor pleads that at the last two or three meetings the 
discussions have not been such as to present favourable occasion 
for his proclamation of faith, the business before the Council 
involving legal questions which have not come within his ex- 
perience. To the superficial observer this would appear a reason- 
able explanation, the position of out-porter at one of the railway 
stations at Cobchester, six miles away, not being conducive to the 
acquisition of any wide legal knowledge. 

The Representation Committee, however, is not to be so easily 
deterred from its duty. A poor excuse! Councillor Strongitharm 
must make the opportunity ; the man who waits on opportunity 
is not the man to represent the free and independent Progressive 
electors of such a town as Twaddleton-cum-Buncombe. 

To go no further back than the last meeting, when Councillor 
Strongitharm rose to speak and was immediately twice called to 
order by the Chairman, for entire disregard of the subject under 
discussion, what better oppurtunity of condemning the petty 
tyranny which thus stifles unwelcome criticism? Is the new-found 
Labour Party to be muzzled—to be denied the Englishman's right 
of free speech, at the arbitrary discretion of a Chairman, himself 
the most bigoted supporter of privilege? Must the questions dis- 
cussed be always so selected by the advocates of class legislation, 
as to preclude the expression of the opinion of the workers, the 
true source of all wealth and the backbone of the Empire? Coun- 
cillor Strongitharm must see to it that the time of the Twaddleton- 
cum-Buncombe Local Authority is not frittered away in aimless 
sentiment, to the neglect of weightier matters. 

The recent introduction of a Bundy time recorder at the Gas 
Works is much to be regretted, and might well form the text of a 
strong speech on the rights of Labour. The existence of such a 
thing, by evidencing a want of confidence in the workmen on the 
part of the officials, is likely to stimulate feelings of distrust. 

The larger matter of the provision of free hot meals for all Cor- 
poration workmen also clamours for due consideration. The time 
which has been devoted by the Education Committee to academic 
discussion as to the methods of teaching certain subjects, how 
profitably might this have been spent on the question of the pro- 
vision of meals for all school children whose parents are by natural 
disinclination unable to provide for them ! 

Education is desirable ; it is, in fact, important, though not indis- 
pensable. Our representative has himself had little or no educa- 
tion, and yet he has been chosen to represent Pump End Ward in 
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the deliberations of Twaddleton-cum-Buncombe. A man of worth 
will triumph over such trifles as deficiency of education. Mr. 
Strongitharm must make his influence felt—must direct the 
Council’s energies into fitting channels; must not, above all, 
occupy @ seat in the chamber in silence. If the subject under dis- 
cussion has been so unfortunately chosen as not to coincide with 
his experience, he must divert the question to a suitable issue, 
upon which he can speak with information ; or at any rate, upon 
which he can speak. He must also remember that there will be an 
election in his ward next November, and if —— 

Fresh from his court martial, Councillor Strongitharm has braced 
his energies to attend the electricity meeting to clear his character 
of such calumnious charges as have been brovght against him. The 
occasion is favourable. A new chief-assistant engineer is to be 
appointed at a salary of £90 per annum. It is for the repre- 
sentative of industry to ensure that the public money is not 
squandered upon highly-paid and possibly inefficient officials. 
Twaddleton-cum-Buncombe cannot afford to employ any but the 
most thoroughly desirable public servants. Who could be better 
equipped than Mr. Strongitharm, the incarnation of the labour 
spirit, to pronounce on the fitness or otherwise of the candidates 
for such a post ? 

The chief engineer has not always shown himself so uniformly 
respectful to Mr. Strongitharm’s opinions as might sometimes have 
been desired; and perhaps our Councillor is feeling some slight 
regret that the appointment in course of consideration is not that 
of the chief engineer. Still the situation, even as it stands, has 
large possibilities, and perhaps the superior appointment will fall 
in for discussion in the not far distant future. It is a great thing 
to know clearly what one wants, and Councillor Strongitharm has 
no divided mind on this question. The late chief-assistant, Smith, 
now appointed chief engineer to a larger station, was by no means 
an ideal man for the position, but then he was appointed when the 
Conservatives were in absolute power. Mr. Smith had, or claimed 
to have, effected large economies at the works, and had attained 
the lowest figure for the costs of production of current for any 
station of similar size and output. In this claim he was supported 
vy the party who had appointed him, and his salary had risen by 
eaps and bounds to its present figure of £150. 

Mr. Strongitharm greatly deprecated this—if Mr. Smith had 
done good work, and he would be the last man to withhold any 
credit where it was due—if he had done good work, it was only 
what he was paid to do, so why raise his salary in this dispro- 
portionate manner? Besides this, works costs are a “ technicality ” 
to adopt our worthy Councillor’s term), and he is not at all satisfied 
is to the methods of calculating the output from the works. 
“Technicalities” do not affect the profit and loss account of the 
vorks, and Mr. Strongitharm and his fellow members are in their 
positions to watch over the finances of the undertaking, to ensure 
that the municipal administration of Twaddleton-cum-Buncombe 
shall be a credit to itself, and an object of envy to the neighbouring 
townships. What is of far more moment than any minor success 
in “technicalities” is the fact that Mr. Smith was not in entire 
favour in the works. He was regarded by the workmen as a driver, 
and was unsympathetic. It was undeniable that he had, soon after 
his appointment, dispensed with the services of four of five of the 
unskilled labourers, men who were unable to defend themselves 
against such encroachment on their.rights. This took place before 
Mr. Strongitharm’s accession to power, and would happily be im- 
possible now. 

The chief engineer had explained the case by saying that 
certain alterations had been made which rendered the continued 
employment of these men unnecessary; but the Labour member 
had it from the men themselves that four men were now doing the 
work of eight. He had the utmost confidence in the accuracy of 
his information, for were not the men in question among his own 
most valued supporters—not to say personal friends—not, however, 
‘vat this would make any difference in his advocacy of their cause. 
I'he principle involved was a vital one, and principle is the keynote 

of Mr. Strongitharm’s public character. It is from the men who 
work under him that one gains the truest estimate of the work of 
an official, and from this standpoint Mr. Smith had failed. Mr. 
Strongitharm has formed therefore no nebulous idea of what is 
desired in the next man. He must be a good engineer, one who 
has served an apprenticeship alongside the men, and who is thus 
likely to be in close sympathy with them, seeing things from their 
point of view. He need not have much electrical knowledge—this 
will come, and although he has not gone into the matter, Mr. 
Strongitharm is coivinced that he himself could learn all about 
electricity in three months, out of a book. 

Labour will assert herself, and Mr. Strongitharm representing 
her, will attend the Electricity Committee meeting. 


A New Electric Lamp.—lIt is stated that the German 
We'sbach Co. (Deutsche Gasgluhlicht Auer Gesellschaft), of Berlin, 
‘ill shortly introduce a new lamp, which represents an improve- 
ment on the osmium lamp. The new lamp, which has been given 
the name of the “ Osram” lamp, is reported by the directors of the 
‘ompany to consume 70 per cent. less energy for a given candle- 
power than the carbon filament lamp, whereas the economy hitherto 
realised with the osmium lamp is claimed to have been 56 per 
vent, in comparison with carbon filament lamps. In contra- 
‘listinction to the osmium’ lamp, the Osram lamp will also be 
‘pplicable for pressures of over 100 volts. The lamp is now being 
tuade for stock, and is expected to be placed on the market at the 
oeginning of next September at a lower price than that of the 
smium lamp, which is made by the same company. 


LAND FOR GENERATING STATIONS. 


[BY OUR LEGAL CONTRIBUTOR. | 


A RECENT case in the Court of Appeal (a report of which appeared 
in our last issue) involved a question of considerable interest in 
relation to uses to which land which has been acquired for the pur- 
poses of a generating station may be put. Stated shortly, the 
question was :—May land which has been acquired by a local 
authority in accordance with powers conferred upon them by their 
provisional order for a generating station be used for a refuse 
destructor? The facts of the case may be briefly stated :—In 1901 
the Pontypridd Urban District Council obtained a provisional order 
for the supply of electricity in their area, and this order was after- 
wards confirmed by the Electric Lighting Orders Confirmation 
(No. 6) Act of the same year. The provisions of the schedule to the 
Electric Lighting (Clauses) Act were incorporated. The Council 
thus obtained statutory powers for the purpose of electricity supply, 
to acquire lands by agreement, and to construct such works, 
machinery, apparatus, &c., as might be “ necessary and incidental ” 
to such supply. In exercise of these powers, the Urban District 
Council purchased by agreement land as a site for a generating 
station from the trustees of an estate in their district ; but they did 
not disclose to the vendors the fact that they intended to erect on 
this land a refuse destructor as an adjunct to or part of their gene- 
rating station. 

Two years later the Local Government Board refused to sanction 
the us2 of the land for any purpose other than that for which it 
was granted. In order to get over this difficulty, the land in 
question was sold to a third party, and repurchased from him at the 
same price. This plan, however, did not avail, for when the Urban 
District Council began to erect the refuse destructor, an action was 
brought by the Attorney-General on the relation of the trustees 
who originally owned the land—of whose estate the land formed 
part—to restrain the Council from erecting the station. An 
injunction to this effect was granted by Mr. Justice Farwell in 
August of last year. “To my mind,” said Mr. Justice Farwell, “ it 
is clear that the suggestion that the refuse destructor is really part 
of the generating station is an afterthought, and cannot be 
supported infact. The two are really distinct. The scheme for 
using such heat as can be obtained from the refuse destructor 
instead of letting it go to waste as an additional means of driving the 
dynamos in the generating station is ingenious, but that does not 
make the refuse destructor part of the electrical generating station, 
or make it the less a refuse destructor erected and to be justified 
only under the Public Health Act I think it would be hope- 
less to contend that when a local authority or other ccrporation 
uses compulsory powers to take land for the special purpose men- 
tioned in its Act, it can possibly, use the land for any other pur- 

ose.” 

The District Council appealed from this decision to the Court 
of Appeal. In giving judgment, after listening to a protracted 
arzument, the President of the Court said :— 

“The Electric Lighting (Clauses) Act, 1899, by its schedule con- 
tains further provisions as to acquiring land for electric lighting 
purposes, so that in poiat of law the defendent Council can only 
justify the purchase of this piece of land and the erection of this 
destructor upon it by showing that they bouzht it for the purpose 
of electric lighting and for doing something that was necessary and 
incidental to such supply. Can this destructor be said to come 
within these words? In my opinion, it would never have occurred 
to the defendant Council to use dust and refuse as fuel unless they 
had been under a statutory obligation to remove and dispose of 
this dust and refuse.” 

The other members of the Court of Appeal having concurred, the 
appeal was dismissed. 

This decision commends itself to a natural sense of what is just. 
It is obvious that where power is obtained to acquire land com- 
pulsorily for one purpose, it would be unfair that it should he 
applied to another purpose. Where a local authority seeks and 
obtains power to acquire a particular piece of land for a generating 
station persons residing near the place in question may take no 
objection. But if they knew that as soon as the provisional order 
was granted, a refuse destructor was to be built, the matter would 
assume an entirely different complexion. It is one thing to have a 
generating station near a private residence ; it is another to live in 
the neighbourhood of a destructor, which, however good the 
combustion may be, is bound to send a certain amount of noxious 
vapour into the circumambient air. It is fair to say, however, 
that in the case under consideration, the Court absolved the local 
authority in question from all suggestion of mala fides, merely 
pointing out that the course which had been adopted was wltra 
vires. 


Americans and Municipal Ownership.—The depu- 
tation from the National Civic Federation of the United States 
visited Glasgow on Friday last and inspected the electricity system. 
According to the 7'imes the deputation, who were accompanied by 
the city engineer, and members of the Town Council, showed 
great interest in the Willans & Robinson turbines for generating 
power, their experience of turbines having mainly been confined 
to the Curtis pattern. The switchboard from which all the engines 
in the power station at Port Dundas are controlled was also highly 
praised. The deputation were afterwards entertained to luncheon 
by the electricity department. In the afternoon St. Andrew's 
Cross power station was inspected. On Saturday, the deputation 
visited the car depédt at Coplawhill and the Pinkston station. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Electric * Tell-Tale.’’ 


Messrs. PortaBLE AccumuLators, Lrp., of 141, Much Park 
Street, Coventry, are introducing a novelty in the form of an 
electric tell-tale for notifying the extinction of the tail lamp 
on a motor-car. This device, when used in conjunction with 
an accumulator and an electric tail lamp, instantaneously 
notifies the extinction of the latter by ringing an electric bell 
fixed to the dashboard. As the electric bell, actuated by a separate 
dry battery contained in the device itself, does not depend 
on the current supplied by the accumulator, the ringing of the 
alarm is claimed to be absolutely assured, irrespective of the nature 


TELL-TaLe.” 


of the interruption of the circuit. In whatever manner the latter 
occurs, the bell will always ring. In a tell-tale depending for its 
current on the accumulator which supplies the tail light, all is well 
providing the accumulator is in good order, but in the event of the 
accumulator giving out, the warning apparatus could not work. It 
is this disadvantage that the present tell-tale is claimed to over- 
come. Further particulars can be had on application. 


Sparklet Fuses. 


Mr: srs. Bros., of Lewisham, S.E., are now supplying the 
1906 model of Partridge’s patent sparklet fuses. An illustration of 
cne of these, shown closed, appears in the figure. This fuse is of a 
size suitable for normal current of 150 amperes, and can be arranged 
for us2 on circuits of 3,000, 6,000 or 11,000 volts. The insulating 
stems supporting the base of the fuse from the iron plates, being 
separately cemented into the porcelain body, can be altered to any 
number of rings suitable for the pressure to be dealt with. One 
of the most recent examples has been tested at a pressure of 7,000 
volts, when a 150-ampere fuse dealt successfully with a short 
circuit right across the terminals of a generator of a normal 
capacity of 2,500 Kw. A dead short circuit was caused, and the 


SPARKLET Fuse. 


fuse operated perfectly. The arrangement of the handle enables 
the fuse to be used if necessary as a plug-switch, which can be 
worked without any danger to the operator. Two sparklets are 
used, one placed at either end of the fuse, thereby making 
assurance doubly sure that the fuse will work, as either sparklet 
is sufficient to put out the arc. Messrs. Elliott have now had a 
practical experience of the use of these fuses during the last three 
years, and they find that the sparklets retain their gas under all 
conditions. They strongly recommend that aluminium fuse wire 
be used, either of No. 20 or 24 gauge, to suit the requirements of 
the current used. 


Acme Time Meters. 


THE “AcmME” METER Co., of 46, Queen Victoria ‘ Street, 
E.C., are supplying a time meter particularly suitable for 
electric tramway work. We give illustrations herewith. The 
time meter (type M Z) is movnted on a cast-iron base, and 
has a cover of insulating varnished yapier maché. A small 
continuous current motor, or an asynchronous motor, drives direct 
the escapement of the clockwork, which in tun regulates the speed 
of the motor. The clockwork sets the counting gear in motion. 
The latter has springing figures, and its movement is caused by a 
falling lever. According to the winding, the time meter is only 
dependent on the pressure or on the current in the main circuit. 
We understand that all parts of the time meter ‘are. made very 
strong, in view of its being used in tramcar-work, so that its effi- 
ciency is not affected by vibration. The length of the instrument 
is 5 in., its height 4 in., and its depth 64 in. It weighs 33 lb.} 

The Acme time meter is claimed to be constructed on an improved 
and new principle. The clockwork is driven direct by a emall’clec- 
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Type M Z, ALTERNATING CURRENT. 


tric motor. The clock, therefore, works only when the current is 
on}; it cannot work when the current is off. No winding-up |by 
hand is required. There are also no contacts and no stop work 
through which most of the trouble in the hand-wound apparatus 
arises; further, it has springing figures which are easy to read.! 


Tyee M Z, Direct CURRENT. 


We have recently referred in our columns to the considerable 
saving of current and other advantages which have been effected 
by tramway companies through the adoption of a method! of 
ehecking the motormen by means of such instruments. 


Increase in Swiss Prices.—It is announced that the 
principal Swiss electrical engineering firms have issued notices 
intimating that as the conditions of production have become less 
favourable since the beginning of the year, and the prices of raw 
materials have now notably increased, the advance of 10 per cent. 
in the rates for manufactures which was made in January has been 
raised to 15 per cent with immediate operation. The firms con- 
cerned are Brown, Boveri & Co., of Baden, the Compagnie de 
l'Industrie Electrique, of Geneva, the Alioth Electricity Co., of 
Munchedstein-Basle, the Oerlikon Machine Works (Co., and four 
other producers of electrical manufactures. 


/ 
{ Nill ) 
| | 
tl 
be 
tk 
CO 
oT 
m 
me 
re 
res 


ble 
ted 
‘of 


Vol. 58. No. 1,489, Jone 8, 1906.] 


THE ELECTRICAL REVIEW. 


913 


PROCEEDINGS OF INSTITUTIONS. 


The Mereury Arc, and Some Problems in Photometry. 
By C. Orme Bastian, M.I.E.E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Glasgow, May 8th, 1906.) 


TuRovuGHout this paper a distinetion is drawn between the mercury 
arc lamp, which is provided with mercury electrodes, and the 
mercury vapour lamp, which is provided with electrodes of some 
non-readily vaporisable material (such as iron or carbon) in an 
atmosphere of mere mereury vapour enclosed at a certain lew 
specific density. In tha latter type of lamp—more akin to a 
Geissler tube —the density of the mercury vapour within it must be 
the same when it is cold a3 when it is heited and in operation; 
whereas the vapour density within the mercury arc lamp varies as 
the temperature varie, owing to vaporisation or condensation of 
the mereury at the electrodes. 

The author’s serious attention was first directed to the mercury 
are inthe year 1902, whilst experimenting with a mercury switch 
in series with a 220-volt 100-c.P. carbon filament lamp. The mer- 
cury was enclosed within an exhausted glass tube about } in. 
diameter, and it was observed that, on tilting the tube to cause the 
mercury to divide into two separate bodies, the effect was not to 
break the circuit, but, on the contrary, a 3-in. are was formed 
between the two separate bodies of mercury, and at the same time 
it did not appear that there was any marked diminution in the 
light yielded by the carbon filament lamp in series. This brilliant 
3-in. mercury are was therefore apparently consuming a compara- 
tively negligible quantity of energy, and the experiment furnished 
a sufficiently conclusive object-lesson to encourage further trials, 
oarticularly when it was noticed that by enclosing the carbon 
‘ilament lamp and the mercury “switch” under the same globe, 
a very pure white light was obtained from the combined spectra. 

Extended trials have forced the author to the conclusion that 

here is an altogether unexpected gain in luminosity obtainable by 
combining the characteristic green ligat of the mercury arc with 
the light yielded by a carbon filament lamp, in which, of course, 
red is the predominating colour; and it is thought that an explana- 
‘ion of this phenomenon may be found ina study of the physio- 
iogical effect of light energy upon the optic nerve. 

The increased illumination can be optically demonstrated by 
causing two beams of light, red and green respectively, to impinge 
side by side upon a white surface, and after taking note of the 
illumination yielded by the two separate coloured patches, deflect- 
ing the beams so that they are superposed, when a white light of 
greatly increased brilliancy will be the result. 

It has been found impossible to photometer first a red light and 
then a green light, and then the white light resulting from the 
combination of the two, because the candle-power of a green light 
cannot possibly be determined or expressed any more than the 
intensity of one odour can be expre sed in terms of a totally 
different odour. 

A greenish-blue light gives better and better comparative photo- 
metric results as its distance from the carbon filament standard is 
gradually increased. A mercury lamp tested at the Laboratoire 
Central d’Electricité (Paris) at 1:86 metres from the standard was 
returned as being of 14 c.p., but when tested against the same 
standard at the increased distance of 21°5 metres it was returned 
«8 being of 25 c.p., and the only explanation that was offered to 
account for the discrepancy, was that it was due to the Purkinje 
phenomenon ; but the author considers that this is no sufficient 
explanation at all, and that the varying results obtained are prin- 
cipally due to two additional causes :— 

1. The difference in the intrinsic light density of the two illu- 
minants. 

2. The different resistance offered by the atmosphere to the 
passage of different luminous wave-lengths. 

The further the photometric screen is from the source of light, the 
more nearly will the rays impinging on it be parallel to one another, 
and the lower the intrinsic light density at its source, the lower will 
he the light density of the approximately parallel rays in the inter- 
vening medium between the source of light andthe screen. Bearing 
this in mind, in the case of a carbon arc lamp, the light density in 
this intervening medium is about 4,000 times greater than it would 
be in the case of a mercury arc lamp; and it is submitted that the 
transformation of light into obscure energy in that medium would 
take place in the same proportion; and if so, this would sufticiently 
account for the fact that illuminants of low light density, such as 
mercury arc lamps, incandescent gas mantles, bat-wing gas 
burners, &., yield light of muth greater penetrative quality than 
that yielded by an open type carbon arc. 

That the atmosphere conducts or transmits light of one colour 
better than light of another colour is no new theory, but a 
thoroughly established fact pointed out by Tyndall and others. 
‘l'yndall also states that transparent bodies assume the colour which 
they best transmit; hence the blue colour of the sky and the green 
colour of water. It follows that the atmosphere, composed as it is 
of air and water vapour, should be a better corductor of blue and 
zreen light than of any ctber colours; and this theory is exactly 
borne cut by all photometric teste which have been made with the 
mercury arc lamp, in the spectrum of which, as is well known, in 

addition to yellow, green and blue are very abundant. .The 
mercury are light compares more and more favourably with a 
reddish-yellow standard as its distance from the standard is 
increased, and it is maintained tbat this increase of distance, 
resulting as it does in an increased length of resisting medium— 


especially when consiiered in conjunction with the intrinsic light 
density at the two lamps—will better explain the non-uniformity 
of the results obtained than a consideration of Purkinje’s law alone, 

The foregoing remarks may be summed up in the following 
conclusions :— 

1. The penetrating quality of light is a function of the light 
conductivity of the atmosphere, the conductivity of which is 
different for each distinct wave-length. 

2. The absorption of light in the atmosphere between any source 
of light and an illuminated body varies directly as the density of 
the light at its source, all other conditions being equal; and it also 
varies directly as the distances vary between the source of light and 
the illuminated body. 

More useful results might be obtained if the luminosity of lamps 
were expressed in terms of a white standard, against which they 
should be tested—if the quantity of light permits—first at a distance 
of, say, 10 yds., and then of 100 yds., the luminosity being taken as 
the mean of the two results, aithough the size of the photometer 
room that would be necessary for such a test, is certainly a practical 
difficulty in the way. 

One of the earliest difficulties encountered in the construction of 
a mercury are lamp arose from the fact that the mercury apparently 
migrated from the positive electrode through the arc to the negative 
electrode, and consequently, sooner or later, the positive electrode 
became depleted of all its mercury ; arcing then took place from the 
platinum leading-in wire, which, becoming hot, cracked the glass 
around it and spoilt the lamp. 

It was conceived that this could be compensated for by trans- 
ference of mercury in the reverse direction, if the negative elec- 
trode could be maintained at a suffiziently higher temperature than 
the positive ; and by constructing the burners so that the negative 
ele:trode.surface is smaller than the positive, this compensating 
effect is actually obtaine1, with the result that constant quantities 
of mercury are retained at eich electrode respectively throughout 
the operation of the burner. 

While it is possible to modify the colour of the mercury are 
light, almost as desired, by alloying other metals with the mercury, 
it has not yet be2n found possible to do this, so far as the author is 
aware, except at great sacrifice of “life” and efficiency. It is 
highly improbable, however, that the last word has been said on 
the subject; and, in the meantime, an excellent alternative is 
found in the combination mercury arc and carbon filament lamp. 

For some time past this combination has been tried with 
excellent results, and his given satisfaction fo even such a critical 
class of customer as a London West End tailor. Another case may 
be mentioned where these combination lamps have replaced 
Welsbach gas lamps in the lighting of a public billiqrd-room in 
London. One 60-watt mercury arc combined with one 60-watt 
carbon filament replaced two 5-ft. gas burners, and at 3d. per unit 
and 3s. per 1,000 ft. this works out at even cost for electricity and 
gas consumption respectively ; but the electricity produces more 
light, of better quality. 

With careful manufacture out of Jena glass, the mercury are 
has burnt continuously for over 10,500 hours without any appreci- 
able diminution in efficiency. 

For many purposes it will prove a useful weapon with which 
to combat the keen, but doubtless healthy, competition with which 
electric light is now threatened by other illuminants; and the 
necessity is urged for a reliable white standard of light, and 
larger photometer rooms than are now available. 


Physical Society. 


At the meeting held May 25th, 1906, Dr. C. Coren, F.R.S., Vice- 
President, in the chair, a paper on “Colour Phenomena in Photo- 
metry ” was read by Mr. J. S. Dow. The question has often been 
raised whether it is physiologically possible to compare lights of 
different colours. The author has found that it is chiefly a matter 
of practice. A great difficulty arises from the fact that the central 
portion of the retina is more sensitive to red, and less sensitive to 
green, than the surrounding portion. Therefore, when we attempt 
to photometer lights of different colours, enormous differences are 
found as the distance of the eye from the photometer-screen is 
altered, and utterly different results are obtained with different 
photometers. Curves are given in the paper showing the effect of 
changing the distance of the eye when an incandescent mantle is 
compared against a gas standard with the Joly photometer. Differ- 
ences of 5 per cent. can easily be obtained. An experiment was 
shown at the meeting to demonstrate that the Purkinje pheno- 
menon, generally regarded as a great cause of uncertainty in 
ordinary work, only becomes noticeable at very small illuminations 
and with comparatively large fields of view. The Purkinje effect 
can be physiologically explained by the action of the “rods” and 
“cones” on the retina. The comparative weakness of the Purkinje 
effect with small fields can be explained by the fact that the 
central portion of the eye contains practically no rods but only 
cones. 

The paper also descrites experiments to show that flicker photo- 
meters seem to be affected by colour-phenomera, but to a smaller 
extent than the ordinary ones. 

In any case, whether a flicker or an ordinary photometer is 
adopted, it is necessary to specify the size of the field, the distance 
of the eye, and the order of illumination used, in order to get con- 
sistent results. 

Mr. A. P. TrRoTTER said he thought the difficulty of comparing 
the intensities ef two lights of different colours was an imaginary 
one. It was possible for anyone accustomed to photometric 
measurements t» make reliable comparisons of lights of different 
celours. The author, for the seke of precision, had dealt with the 
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comparison of red and green, but he pointed out that in practice 
the variation in colour between the lights under te:t was not so 
great as this—ranging from the light of the Hefner lamp to that 
of the arc light or daylight. He agreed with tle author that when 
taking photometrical measurements it was best to get as far away 
as possible from the comparison disk. 

Mr. A. RussEtt considered Mr. Dow’s explanation of the pheno- 
mena of heterochrome photometry by means of the irregular dis- 
tribution of rods and cones on the retina quite satisfactory. It was 
a physiological fact that there were no rods on the yellow spot, and 
this had led Prof. Blondel to suggest that if they arranged so that 
the image always fell on the yeilow spot, consistent results might 
be obtained. Reference was also made to M. Lauriol’s paper in 
the Bulletin of the Société Internationale des Electriciens on the 
effect of the speed of the rotating yart of the flicker photometer 
on the balance obtained. The experiments proved that many of 
the results obtained depended merely on the speed of rotation. 
When comparing green with red, the numbers obtained varied 
between the wide limits of l to 5. Even when comparing a Nernst 
with an ordinary glow lamp, a variation of 20 per cent. with speed 
was noticed. It was pointed out that it was easier to obtain a 
balance when comparing red with green by using a grease-spot 
photometer than by using a Lummer-Brodhun contrast photometer. 
The colours of the two sides of the grease-spot in the position of 
balance, owing to the transmitted light, were not pure red and 
green, but were mixtures which it was much easier to compare. 

Mr. S. Skinner described an “ Automatic Arc Lamp” exhibited 
by Mr. H. Tomlinson and Rev. G. T. Johnston. This is a simple 
form of automatic arc lamp which can be constructed by any 
amateur at small expense. A vertical brass tube supported by a 
wooden framework carries the upper carbon, which can be raised or 
lowered by hand and clamped in any position in the tube. The 
lower carbon fits into a hollow brass tube, and into the luwer part 
of the tube is fitted aniron plunger. The plunger is surrounded by 
a solenoid, cosisting of a single layer of No. 14 copper wire, the 
internal diame‘er of the solenoid beicg slightly greater than the 
diameter of the plunger. The plunger dips into a small box cf 
mercury, and is made to float upright by means of a brass collar 
and by the rounded ends of three nails forming an equilateral 
triangle. The current enters the upper carbon through the brass 
cylinder, passes through the lower carbon into the mercury, and 
then through the solenoid. To “ strike the arc” the lower carbon 
is raised by hand to touch the upper one, and the plunger is then 
permitted to sink into the mercury until the suction of the solenoid 
balances the buoyancy of the mercury. With currents from 2 to 6 
ia the light is very steady. 

A paper on “The Theory of Moving-Coil and other kinds of 
Ballistic Galvanometers” was read by Prof. H. A. Wirson. In this 
paper the exact formu’ giving the quantity of e’ectricity passed 
through various types of ballistic galvanometers in common use are 
obtained. It is shown that the different types require different 
formule, all of which, however, reduce to the same formula when 
the angle of deflection is very small. In the case of a moving-coil 
galvanometer having a rectangular coil, iron core, and pole-pieces 
arranged so as to give a radial magnetic field, the formule take a 
simple and convenient form. 

Mr, A. CAMPBELL exhibited a “Bifilar Galvanometer free from 
Zero Creep.” For measuring direct currents and voltages of 
ordinary range (from 0°1 ampere or volt upwards) moving-coil 
galvanometers with shunts or added resistances are convenient. 
The usual instruments, however, are affected by gradual displace- 
ment of zero (due to elastic set) when a deflection is maintained for 
some time. This difficulty is got over by replacing the ordinary 
torsional suspension by a bifilar system in which the two wires are 
so far apart that the gravity control quite swamps that due to the 
torsion of the wires. In the instrument shown, the wires are more 
than 1 cm. apart, and the sensitivity with 40 ohms resistance is 
400 mm. at 1 metre for 0°001 ampere; this is sufficient for many 
purposes. The full deflection may be maintained for hours without 
causing a zero creep of 1 part in 2,000. To attain good damping a 
very powerful magnet is used. The arrangement of this and the 
general design are due to Mr. R. W. Paul, who has adapted to the 
purpose Mr. Evershed’s system of coil and magnet. 


NEW PATENTS APPLIED FOR. 


Compiled hg Be for this journal by W. P. THompson & Co., Electrical Patent 
ents, igh Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should addressed. 


25,0474/1905. ‘* Improvements in and relating to the exhausting of vapour- 
electric apparatus or devices.” O. J. Lope, A. Murkueap and E, E. Roginson. 
(Date applied for under Rule 5 of the Patents Rules, 1905, December 2nd, 1905.) 
May 25th. (Complete.) 

11,772. ‘*An improved safety cut-out for electric motors and the like.” G. 
Moore and J. H. Hirst. May 2ist. (Complete.) 

11,783, ‘An improved mechanical appliance for electric motor and like 
motive power organ blowing.”’ S. Haun. May 

11,794. “Improvements in or relating to switches.” W. J. 
DosseTTER. May 2lst. 

11,802. ‘Improvements in electrical incandescent aa -holder switches.’ 
W. McGeocn & Co., Lrp,,and W. T. May 21s' 

11,803. in overhead conductors electric railways." 
SIEMENS-SCHUCKERT-WERKE G.m.b.H. (Date applied for under Patents Act, 
1901, June 29th, 1905, being date of application in Germany.) May 2ist. 
(Complete. ) 

11,810. ‘‘Improvements relating to metallic filaments for electric incan- 
descent lamps.’”’ C. A. LEE. May 2lst. 


11,812. improved brush or coliector for dynamos and motors.” 
C. W. V. Bices. May 2lst. 

11,839. ‘*Improvements in or relating to trolleys for electric motor-cars,” 
R. Arno. May 21st. (Complete.) 

11,853. ‘Improvements in means for compensating load variations in elec- 
trical installations.” J. Y.Jounson. (Felten & Guilleaume Lahmeyerwerke 
Akt.-Ges., Germany.) May 2lst. (Complete.) 

11,859. ‘‘Improvements in and relating to switch-receptacles.” G. H. 
METHEANY. (Date applied for under Patents Act, 1901, May 25th, 1905, being 
date of application in United States.) May 2lst. (Complete.)- 

11,864. ‘Improvements in the electrolytic production - metallic sheets, tubes, 
wire, strip or the like.’”” S.O. Cowprr-CoLes. May 21s 

11,865. ‘ Improvements in or connected with oan 8. O. CowPER-CoLes, 
May 21st. 

11,885. ‘Improvements in or relating ms mechanism for electro-mechanically 
playing pianos, organs and the like.’”” H. E. May 22nd. 

11,896. ‘“ An electric light switch finder.’”” W. CaLverRT. May 22nd. 


11,897. ‘‘Improvements in terminals for electrical or other purposes.” 
E. KELLAND. May 22nd. 

11,907. ‘‘ Improvements in safety devices for electric motor-starting switches.”’ 
A. H. Mayes. May 22nd. 

11,936. ‘‘Improvements in and relating to dynamo-electric machines.”’ 
THE British THomson-Hovston Co., Ltp. (General Electric Co., United States. 
May 22nd. 

11,937. ‘Improvements in and relating to dynamo-electric machines.” 
Tue British THomson-Hovston Co., Ltp. (General Electric Co., United States.) 
May 22nd. 

11,939. ‘Improvements in or relating to mechanical rectifiers for alternating 
current.” A. SovuLier. (Date applied for under Patents Act, 1901, September 
2nd, 1905, being date of application in France.) May 22nd. (Complete.) 

11,944. ‘Improvements relating to the manufacture of incandescing bodies 
for electric incandescent lamps.’ A. Just, F. HanaMAN and VEREINIGTE 
ELEcTRICITATS AkT.-GES. May 22nd. 


11,956. Improvements relating to telautographs.”” F. May 22nd, 
(Complete.) 

11,957. ‘*Improvements relating to t2lautographs.”’ F. Rircuie. May 22nd. 
(Complete.) 

11,959. ‘*Improved safety apparatus for preventing excessive voltages in 


electiic circuits.” Bros. & Co., (Siemens-Schuckertweike 
G.m.b.H., Germany.) May 22nd. (Complete.) 

11,961 ‘Improvements in‘electric arc magazine‘lamps.”’ J. BrockizE. May 
22nd. (Complete.) 

11,974. ‘Improvements in or relating to the manufacture of magnetic 
material.”” R.A. HaprFiELp. May 22nd 

11,995. ‘* Improvements relating to the ig ‘gn of brush holders for electro- 
motors the like and other purposes.”” W.E. Vipat. May 23rd. (Complete.) 

11,998. ‘* An improved composition of agglutinant for consolidating electric 
accumulator active material.’”’ D.H. WHITEHEAD and Q. Marino. May 

11,999. ‘Improvements in the of electric accumulators,”’ D. H. 
WHITEHEAD and Q. Marino. May 

12,001. ‘‘ Improvements in or Cain to fittings for supporting or carrying 
electric lamps.’”’ J. May 23r 

12,010. cost indicator for electrical and other meters.’”’ J. W. 

tEcoRD and H. Bevis. May 23r 

12,024. ‘* Improvements connected with electrically lighting gas lamps.” 
ELECTRICAL IMPROVEMENTS, Lrp., and A. E. HackinG. May 28rd 

12,025. ‘*Improved system of electrically-controlling or lighting up 
lamps.”? ELEcTRIcAL IMPROVEMENTS, LTp., and A. E. Hackinc. May 

12,041. ‘* Improved method of accelerating the excitation of iainabaaiie 
machines.”” SremMeNs Bros. & Co., Lrp. (Siemens-Schuckertwerke G.m.b.H., 
Germany.) May 23rd. (Complete.) 

12,060. ‘Improvements in devices for recording the reading of index pointers 
and dials of fluid, gas or energy‘meters or measuring instruments.” G. M. 


Harriss. May 23rd. 

12,061. ‘*An improved storage battery.”” R. J. Crow.ey and J. H. Wotr. 
May 23rd. 

12,090. ‘‘ Holder for pastilles used for measuring X rays.’”’ P. Cooper, 
May 23rd. 

12,095. ‘‘ Improvements in ear for dynamos and electric motors.” 


P. B. Craccs and W. Preston. May 24 

12,107. ‘‘ Improvements in oil switches. 
Hear and D. B. MELus. May 2 

12,111. ‘* An improved cooling sia ventilating bracket for use with acetylene 
gas, "electric, or other lamps for motor-omnibuses, motor-cars, tramcars and the 
like.”” W. Harris andA.B. Lewis. May 24th. (Complete.) 


22355; ** Electro-magnetic playing device for keyboard and other musical 
instruments.”” F.Scuuspse. (Date applied for under Patents Act, 1901, May 
25th, 1905, being date of application in Germany.) May 24th. (Complete.) 


12,136. ‘‘ A front door lock made to act as an electric lock with a movable 
locking staple.”” J.H. Hiri. May 24th 

12,153. ‘* Improvements inthe process of electrically connecting the filaments 
of electric glow lamps with their supply wires.” H. KuzeL. (Date applied for 
un ter Patents Act, 1901, August 4th, 1905, being date of application in Ge: many.) 
May 24th. (Complete. ) 

12,183. ‘Improvements in and .elating to a system of wireless telegraphy.’’ 
J. GARDNER. May 25th. 

12,196. ‘* Improvements in appliances for facilitating the climbing of tele- 
graph poles and other poles or standards.”” E.J.CuamMBErs. May 25th 


A. Eckstern, A. C. 


12,205. ‘Improvements in carbon electrodes.’’ W. MoLLEnBRUcK and W 
DIELMANN. May 25th. 
12,215. ‘*An improved method of supplying current to traction motors 


operated by alternating currents and apparatus in connection therewith.” F.B 
SONNENSCHEIN. May 25th. 

12,221. ‘* Improved construction of tool or appliance for cleaning ter- 
minals or contacts of electrical apparatus or appliances.’’ A. G. MELHUISH. 
May 25th. 


12,233. ‘Improvements relating to electric elevators.’’ W. Srrowson, A. 8. 


Hau and W.G. Burn. May 25th. (Complete.) 
12,257. ‘* Improvements in electric arc lamps.’? W.J. Davy. May 25th. 
12,280. ‘‘Impraved method of protecting electric ficxible wires from 
breakage.”’ C.J. Haru. May 26th. 
12,286. 


“Improvements to flexible suspension of electric lamrs.’’ 
G. W. SoMERVILLE. May 26t 

12,292. ‘* Improvements in ond relating to the control of electric motors.’ 
A. Hotmgs, J. H. Hotmes, L. W. Hotmes, E,. Hoimes, G. J. and 4 
PaGE. May 26th. (Comptete.) 

12,304. ‘‘Improvements in electro-motors.””’ F. W. Youne and H. T. 
BootHroyp. May 26 

12,305. ‘Improvements in electric igniters for explosive engines.” A. 
STREUBER. May 26th. (Complete.) 

12,325. ‘Improvements in electric glow lamps."’ 
Gasgliihlicht Akt.-Ges. (Auer. Ges.), Germany.) May 26th. 

12,329. ‘* Improvements in and relating to electric furnaces.” 
and W. RopENHAUSER. May 26th. (Complete.) 


Justice. (Deutsche 
(Complete.) 
H. RocHiine 


- 12,333. “Improvements in or relating to apparatus for the electrical pro- 
duction of heat for cooking and other purposes.” A. F. May 26th. 
12,340. A, P. 


‘“‘Improvements in electro-magnetic power transmission.’ 
Zant. May 26th. 


on 
we 


